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ABSTRACT 
Collaborative research into the different aspects of a child’s lifestyle to address 
concerns of obesity and sedentary behavior is not conclusive. It is imperative to address 
major influences for lifestyle behaviors such as physical activity (PA), nutrition intake (NI), 
weight status, and knowledge and attitudes towards leading a healthier lifestyle in order to 
create successful interventions. This study assessed the above factors in a mixed-methods 
approach using a 3-day time frame to assess PA, NI, weight status, and qualitative interview 
to assess knowledge and attitudes of these factors. A sample (n=30) of fifth grade children 
were given accelerometers, PA and food diaries to self report their lifestyle habits, alongside 
having weight, height and waist circumference taken for weight status. Data were analyzed 
using Pearson product moment correlations and linear regression to assess relationships and 
potential causality. Results showed mixed findings to reflect the divergent evidence base 
between those who have high daily PA and those who meet recommendations for diet. 
Correlations between PA and nutrition variables revealed insignificant findings; however 
BMI, energy intake (EI) and waist to height ratio (WHTR) were significantly related. 
Findings stress the need for interventions impacting children at different levels, yet more 
research is warranted.  
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CHAPTER 1: INTRODUCTION 
The importance of a healthy and well-maintained lifestyle has become increasingly 
important from both an academic and public health perspective; as poor adolescent health has 
led to increasing health complications in later life (Must & Strauss, 1999). The need for 
health behavior interventions for children is mounting (Agron et al., 2010), and school 
environments may provide the most suitable setting as facilitators of nutrition education and 
physical activity (PA) opportunities (Mendoza et al., 2011; Siega-Riz et al., 2011).  
Literature surrounding the relationship between nutritional intake (NI) and PA does 
not demonstrate clear conclusions; research which provides an evidence base supporting a 
link adopts a wide variation in methodology and should be interpreted with caution. The 
literature, however, does seem to indicate that a well-balanced diet and regular PA facilitates 
the prevention of health complications such as childhood obesity (Clavien et al., 1996; Dietz, 
1994) and high blood pressure (Biddle, Gorely, & Stensil, 2004) which can prevent the onset 
of long-term illnesses such as type II diabetes (Hamilton, Hamilton & Zderic, 2007) and 
coronary heart disease (Cumming & Riddoch, 2008; Ernst & Obarzanek, 1994).  
It has been heavily established that a well-balanced diet has many health benefits such 
as decreased adiposity (Buttriss, 2000) and an elevated immune system (Dugdill, Crone, & 
Murphy, 2009). Guidelines produced by organizations such as the United States Department 
of Agriculture [USDA] and Department of Health and Human Services [USDHHS] (2010) 
offer advice to both health practitioners and the general population about the maintenance of 
a balanced and sufficient diet, yet what is found from NHANES surveys is that the federal 
guidelines are not being followed as they should (NHANES, 2011). This also pertains to PA, 
as the Centers for Disease Control (CDC) has published guidelines (2011b) that encourage 
individuals receive a certain number of minutes of PA per day in order to achieve a healthy 
lifestyle, yet what is  
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seen from empirical data is that children and adolescents do not (NHANES, 2011; Troiano et 
al., 2008). Health benefits of regular PA include decreased adiposity (Blair & Church, 2004), 
maintenance of lean body mass, and increased cardiovascular fitness (Brodney et al., 2001). 
The combination of regular PA and well-balanced NI has been attributed to a healthy lifestyle 
and can be altered or changed to ameliorate child and adult health. Analysis of these two 
variables can help to identify ways in which they can be improved to meet recommendations, 
as it may be possible that a correlation is present between those who follow PA guidelines 
and those who follow NI guidelines (Siega-Riz et al., 2011).  
Whilst meeting recommendations for both NI and PA can complement one another in 
relation to improved health, it is unclear whether children and adolescents know the benefits 
of a well-maintained lifestyle. There is a lack of research surrounding children and 
adolescent’s knowledge and attitudes towards healthy lifestyles which is a concern, 
particularly if they lack suitable role models (Sallis & Glanz, 2009). Thus, it is important to 
understand what children know about NI and PI and to establish sources of influence as 
childhood is the most influential and vulnerable period of the lifespan, and knowledge of 
healthy lifestyles has been positively associated with dietary and PA habits (Saegert & 
Young, 1983; Read, Harveywebster & Using-Lesquereux, 1988).  
Adolescents in grade 5 will be used for this study, as it has been found that 
commencement of adolescence results in changes in mood, self-confidence, and weight status 
(National Obesity Observatory [NOO], 2011). It appears critical to target adolescents while 
they are at a critical stage in forming PA and NI habits. Data will be analyzed and assessed 
against recommendations for NI and PA (CDC, 2011; USA Department of Agriculture and 
Human Health and Services [USDHHS], 2010), and suitable conclusions will be drawn. 
Information gathered will begin to provide a more specific evidence base for the use of 
interventions within the school or community environment to implement changes which may 
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lead to improved adolescent lifestyle. It will also allow comparison between these 
adolescents and those used in NHANES. 
The specific purpose of the present investigation was to: 
 Assess the NI and PA status of elementary school students in accordance with the 
CDC (2010) for PA, and the United States Department of Agriculture ([USDA] 2011) 
for NI 
 Assess potential correlations between NI and PA. 
 Assess nutritional knowledge, perceptions about lifestyle, and perceptions about an 
individual’s quality of his or her own lifestyle 
 Triangulate the results with each individual’s weight status 
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CHAPTER 2: LITERATURE REVIEW 
Children and adolescents constitute a group at risk for poor nutritional status, 
seemingly caused by poor food choices and PA levels (Bhave, Bavdekar & Otiv, 2004). Little 
attention has been paid to factors associated with the inability to meet recommendations for 
NI and PA in this age group (Serra-Magem et al., 2002). Buttriss (2000) suggested that poor 
nutrition and unhealthy lifestyles from an early age have a higher tendency to remain present 
in adulthood. Therefore, the implications of poor dietary habits such as cardiovascular 
disease, obesity, and high blood pressure (McGill, 1997; Power, Lake & Cole, 1997) 
chronically prevalent in adolescents can lead to severe complications such as type II diabetes 
and certain types of cancer in adulthood (Dietz, 1994). 
Diets linked with chronic diseases are found to occur mostly before maturation as 
adolescents’ dietary patterns and preferences remain relatively stable through to their teenage 
years (Clavien et al., 1996). The same has been found for PA habits (Ottevaere et al., 2011), 
however, research that demonstrates the interrelation between NI and PA adopts a wide 
variety of methodologies, thus making it difficult to generalize findings. The question 
manifests as to whether a balanced and sufficient diet (USDA, 2010) is related to meeting the 
CDC PA requirements for adolescents (2010). Some studies have found differences in EI in 
active children and adolescents who undertake varying levels of PA (Gharib & Rasheed, 
2011; Siega-Riz et al., 2011). Alternatively, other studies have found a more significant 
difference in the breakdown of macronutrients and their contribution to EI (Cavadini et al., 
2000; LaRowe et al., 2010; Ottevaere et al., 2011).  
School is an influential time for adolescents to mould their NI and PA preferences and 
adopt habits that can carry through to adulthood (Siega-Riz et al., 2011). It is not clear 
whether children and adolescents are influenced at school or their home environments in 
terms of nutritional and PA choices, and what their perceptions are about their own diet. 
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Investigation of attitudes and knowledge of lifestyle is essential if health status is to be 
improved by means of effective interventions.  
Nutrition and NI 
It has been established that a well-balanced diet (USDA, 2010) has many health 
benefits such as a sustained immune system (Lawrence, 2007), decreased adiposity (Buttriss, 
2000; Gharib & Rasheed, 2011), increased bone mass (Gutin, Stallmann-Jorgensen, Le, 
Johnson, & Dong, 2011; Ondrak, Morgan, & Don, 2007) and reduced risk of obesity and 
cardiovascular disease (Ernst & Obarzanek, 1994; Nicklas, Baranowski, Cullen, & Berenson, 
2001).  
Salient to previous studies, the main components of an adolescent’s diet that are most 
likely to influence or be related to lifestyle are energy, carbohydrate, fat, and protein intake 
(Buttriss, 2000; Gharib & Rasheed, 2011; Smilowitz et al., 2011). Table 1 demonstrates the 
recommendations for EI according to the United States Department of Agriculture and 
Department of Health and Human Services (2010) for NI (kcal). Separate columns segregate 
populations according to PA level.  
 PA Level 
Gender Age (yrs) Sedentary 
(kcal) 
Moderately 
Active (kcal) 
Active (kcal) 
Child (female and 
male) 
2-3 1000-1200 1000-1400 1000-1400 
Female  4-8 1200-1400 1400-1600 1400-1800 
 9-13 1400-1600 1600-2000 1800-2200 
 14-18 1800 2000 2400 
Male 4-8 1200-1400 1400-1600 1600-2000 
 9-13 1600-2000 1800-2200 2000-2600 
 14-18 2000-2400 2400-2800 2800-3200 
Table 1: NI recommendations according to age and activity level until adulthood. 
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Macronutrient Information 
Carbohydrate is the main macronutrient on which the average diet is based. The 
importance of carbohydrates for health, metabolism, and exercise has been recognized as 
important (Hargreaves, 1996). Research further stresses this importance as physiologically, 
adolescents rely more on oxidative metabolism than adults (Boisseau & Delamarche, 2000). 
The United States Department of Agriculture (USDA) defines carbohydrates as simple or 
complex sugars inclusive of starches and fibers (USDA, 2010). With regard to sugars, these 
can be from natural sources such as in milk (lactose) and fruit (fructose), as well as added 
sugars found in high fructose corn syrup and beverages with added sugar. Common sources 
of carbohydrates are usually starchy vegetables, grains, and potatoes (USDA, 2010). 
Fiber and starch within carbohydrates are recommended by guidelines as main 
components of diet, and have many health benefits such as lower risk for developing 
coronary heart disease, hypertension, obesity, and type II diabetes (Andersen et al., 2009). 
Not all carbohydrates (CHO), however, are created equal. Complex starch-based CHO is a 
more substantial choice than simple sugars, due to their storage properties and provision of 
slow released energy (McCardle, Katch, & Katch, 2007). Carbohydrates contain roughly 4 
(3.75) calories (kcal) per net gram. Recent literature has unearthed that while CHO is a main 
property of NI; increased consumption of starch-based CHO is associated with concurrent 
weight gain through increased adiposity in females (Gopinath et al., 2013). Also addressed in 
the same study was the impact of high dietary fiber and its association with obesity 
prevention, due to its storage and metabolic properties.  
Fat is an integral aspect of NI and can be either saturated or unsaturated. The main 
types of fat consumed in the average American diet consist of saturated, trans, 
monounsaturated, and polyunsaturated fatty acids. Natural fats can be found in foods such as 
nuts and meat, in addition to added fats such as oils for use during cooking (USDA, 2010). 
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Saturated fats are recommended in smaller amounts as excess can also cause an increase in 
adiposity if not metabolized and utilized, which may contribute to health complications such 
as childhood obesity (Boisseau & Delamarche, 2000; Ludwig, Peterson, & Gortmaker, 2001; 
Pearson & Biddle, 2011). In the United States, the typical diet is abundant in saturated and 
trans fatty acids, in addition to an insufficient intake of unsaturated fatty acids (Larson et al., 
1996). Unsaturated fats are the main carriers of fat-soluble vitamins A, D, E and K and are 
necessary for transport in the vascular system (USDA, 2010). One gram of fat contains 9 
calories (kcal). 
Protein (PRO) functions in muscle growth and repair and is a dietary source of all 
essential amino acids which the body cannot produce alone (Burke, 2007). One gram of 
protein contains 4 calories (kcal). In addition, protein provides amino acids that assist in 
building and preserving body muscle and tissues. The main sources of protein are animal 
(meats and dairy) and plant-based foods (nuts, seeds, and soy products; USDA, 2010).  
According to the CDC (2010), due to the differing EI requirements for ages and 
genders, macronutrients are most appropriately recommended in terms of percentage to 
overall EI (see Table 2). It is noteworthy that these guidelines give a somewhat broad range 
of values for an individual therefore allowing for variance in the population. In the present 
study, data extracted from the food diaries will be analyzed and assessed against the 
recommendations made by the USDA (2010) in terms of how closely they meet EI, in 
addition to the balance of their (self-reported) diet.  
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Carbohydrate Protein Fat 
Young Children (1-3 years) 45-65% 5-20% 30-40%
Older Children and Adolescents (4-18 years) 45-65% 10-30% 25-35%
Adults (19 years and older) 45-65% 10-35% 20-35%
Table 2: Recommended contribution of the three macronutrients to diet (USDA, 2010).  
National Health and Nutrition Examination Survey (NHANES) 
The National Health and Nutrition Examination Survey (NHANES) has been 
designed to measure NI of children and adolescents in the United States along with other 
health behaviors. The survey adopts a mixed-methods approach, providing a comprehensive 
data set for the National Center for Health Statistics (NCHS). The NCHS works in 
conjunction with the CDC to provide information to doctors, teachers, parents, and other 
health professionals regarding health risks and prevalence of disease (USDA, 2012). Data 
gathered from the NHANES study are analyzed and subsequently used to obtain 
measurement procedures of height, weight, and blood pressure. For example, key findings 
from 2010 indicated that males aged 6-11 had an EI of 1922 kcal, CHO intake of 55% EI, 
protein (PRO) intake of 14% EI, and a fat intake of 32% EI. Females aged 6-11 had an EI of 
1812 kcal, CHO of 56% EI, PRO intake of 14% EI, and fat intake of 32% EI.  
According to the guidelines given by the USDA (2010), males aged 6-11 meet the 
recommendations for EI for their age group (ages 4-8 and 9-13) even if EI was to be assessed 
by only looking at the recommendations for sedentary activity level. This is the same for 
CHO, PRO and FAT as they all fall within the percentage boundaries in recommendations. 
Females aged 6-11 are a little higher than what is recommended if they are being assessed 
against recommendations for the sedentary level of activity (ages 9-13), yet meet the 
moderately active recommendation for the upper age group (ages 9-13). In terms of 
macronutrients these females again fall within the recommended percentage boundaries.  
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Physical Activity 
Researchers in the field of exercise physiology define physical activity (PA) as “any 
bodily movement produced by skeletal muscles that results in energy expenditure” 
(Caspersen, Powell, & Christenson, 1985, p. 126). Muscular contraction requires fuel. 
Anaerobic exercise requires energy stores within the body (such as Adenosine Triphosphate 
and PhosphoCreatine), which are derived from glucose (McArdle, Katch, & Katch, 2007). 
Aerobic exercise requires the metabolism of glucose from glycogenolysis to produce 
Adenosine Triposphate. Glycogen sources in the body are readily available for use as fuel 
during exercise, but become depleted (Burke, 2007). Therefore energy must be derived from 
food in order to replenish these stores in the body. Glucose is therefore derived from many 
sources and processes, but mainly from metabolism of macronutrients (McArdle, 2007). 
Reliable evidence states that PA has many cardiovascular and metabolic effects including an 
increased efficacy in myocardial muscle, skeletal muscle, and circulation (Gutin et al., 2011; 
McCardle et al., 2007).  
PA Recommendations 
Regular PA is an integral part of a healthy lifestyle, as it maintains lean muscle mass 
and reduces adiposity (Dugdill et al., 2009), especially among adolescents (Deheeger, 
Rolland-Cachera, & Fontvielle, 1997; Luttikhuis, Baur, & Jansen, 2009; Mendoza et al., 
2011). The CDC (2011a) recommends that a child (<18 years old) should carry out at least 60 
minutes of moderate to vigorous PA (MVPA) each day obtained in bouts or in a continuous 
period. MVPA is characterized by activity which causes breathing to increase along with 
heart rate, and requires exertion of physical effort above what is considered normal daily 
functioning. It is explained by the CDC as moderate activity at an effort level of 6 out of 10, 
vigorous at a 7 or 8 out of 10 (CDC, 2011a). Being physically active is defined as meeting the 
10 
guidelines set by the CDC, yet very few adolescents meet this recommendation (Telama, 
2009).  
Promotion of PA in Children and Adolescents 
There is a paucity of research on research-driven PA interventions in schools, thus 
recommendations regarding best practices for physical education program implementation 
are limited (Owen, Glanz, Sallis & Kelder, 2006). In 1989, a program called Sports, Play, and 
Active Recreation for Kids (SPARK) received funding through a grant from the National 
Institutes of Health in order to begin design and implementation to enhance PA opportunities 
through a comprehensive PE curriculum for elementary students (McKenzie, Sallis, & 
Rosengard, 2009). Included in this program were other features such as behavior 
management and teacher training for both classroom teachers and PE specialists (McKenzie 
et al., 2009). 
The SPARK curriculum was the first PE intervention to introduce health-related 
concepts that were grounded in a theoretical orientation. For example, based on Social 
Learning Theory (Bandura, 1977), SPARK proposed the inclusion of outside influences such 
as family and community and did not suggest the implementation of the curriculum in solely 
the school environment. To date, research on the program has shown significant increases in 
PA accumulated during PE lessons (McKenzie, Sallis, Kolody, & Faucette, 1997) which has 
led to an increased level of physical fitness in those who were in the intervention groups 
compared to the control (Sallis et al., 1997). Research also suggests that students enjoy PE 
more with SPARK lessons compared to non-SPARK lessons, and there are documented 
improvements in weight status through a reduction in adiposity (McKenzie et al., 1998; 
McKenzie et al., 2009). In relation to ease of implementation, Marcoux and colleagues found 
that the majority of teachers (both PE and non-PE specialists) were able to successfully 
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implement SPARK lessons in their curriculum (Marcoux et al., 1999). This highlights the 
sustainability and feasibility of the program to enhance student health behavior. 
Although it is important to note that these benefits have significant impact on a child’s 
overall experiences in physical education, evidence-based programs such as SPARK need to 
be disseminated among a broader population (McKenzie et al., 2009). Taking this type of 
approach to impact a wider population group (i.e. the whole of the United States) may elevate 
the status of PE and of PE teachers in their ability to achieve goals of increased PA in and 
outside of school time. If it is indeed teachers who are shown to have an impact on student 
health knowledge and attitudes, then interventions based in the school environment may be 
particularly potent.  
The Relationship between NI and PA 
Numerous studies conducted with adult populations have revealed that diet and PA 
mediate adiposity and obesity prevalence (Nelson & Tucker, 1996; Tucker & Kano, 1992). 
These findings provided impetus for such work in children (Tucker, Sejaas, & Hager, 1997; 
Gazzaniga & Burns, 1993). Despite some equivocal findings (Maffeis, Pinelli, & Schutz, 
1996), several investigators have studied the associations between body mass index (BMI), 
waist circumference and/or skin fold measurements with energy intake (EI) and have found 
that the contribution of macronutrients to overall EI (protein, carbohydrate, fat) relates to the 
prevalence of childhood obesity (Atkins & Davies, 2000; Gazzaniga & Burns, 1993; Gillis, 
Kennedy, Gillis, & Bar-Or, 2002) as found in adults (Larson et al., 1996; Nelson & Tucker, 
1996).  
In order to establish if PA is related to NI, it is prudent to unearth whether correlations 
exist between sedentary behavior and nutrition (Hamilton et al., 2007). Pearson and Biddle 
(2011) undertook a systematic review to investigate the relationship between sedentary 
behavior and weight status for children, adolescents, and adults. Screen time (i.e. television 
watching or sitting at a computer) seemed to be the most frequently utilized measure within 
sedentary behavior analysis, as observed in 46 of the 53 studies. Negative relationships were 
noted between subjectively- assessed sedentary behavior and consumption of fruits in 30 
studies and with vegetable consumption in 26 of the studies. This suggests that participants 
who consumed less fruits and vegetables had a more sedentary lifestyle, but causality cannot 
be indicated.  
Sedentary behavior was assumed as not meeting the requirements of PA (60 minutes 
MVPA per day). Nevertheless, it is important to note that this eligibility criterion enables 
conclusions to be drawn. There was a positive correlation between sedentary behavior and 
consumption of “energy-dense” snack foods in most articles. Findings were similar for 
energy-dense drinks, total fat consumption and total EI, perhaps indicating that energy dense 
drinks are a convenient source of energy when an individual is sedentary. In other words; 
sedentary behavior appeared to be associated with elements of a less healthy diet in children, 
adolescents and adults. Pearson & Biddle (2011) stated that diet and sedentary behavior in 
young people is linked with, and may better explain, the association with weight status, rather 
than other behaviors such as displacement of PA.  
The prevention of chronic diseases such as heart disease and cancer can largely be 
attributed to high quality dietary habits and regular PA (CDC, 2011b). Some studies have 
suggested poor dietary habits could relate directly to the PA levels of adolescents (Brodney, 
Mcpherson, Carpenter, Welten, & Blair, 2001; Ottevaere et al. 2011). It has been found that 
PA is associated with improved body composition and growth pattern (Deheeger et al., 1997; 
Gutin et al., 2011), linked with a higher contribution to daily intake from carbohydrates than 
fat; adolescents who ate better tended to have a more active lifestyle (Eaton et al., 1995; 
Matthews, Hebert, Ockene, Saperia, & Merriam, 1997). These findings are similar to 
Cavadini et al. (2000) who found that adolescents with a higher PA status had a higher EI, 
12 
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along with healthier food choices and meeting nutritional recommendations. As a cross-
sectional study it identified PA and NI as independently linked to one another, meaning that 
there is no linear relationship as other factors can affect food choices such as attitudes to food 
and family environment (Cavadini et al., 2000). It is important to address this kind of study 
so that data can be interpreted with caution.  
Many scholars argue that more research is warranted to investigate multimodal 
interventions for health behavior in children (Bungum et al., 2000; Nicklas et al., 2001). 
Interventions have been targeted for function at home (Lukkikhhuis, Baur, & Jansen, 2009; 
Prochaska & Sallis, 2004) and within the school environment (Siega-Riz et al., 2001). The 
efficacy of such interventions is also dependent upon several factors such as socio-economic 
status (Aounallah-Skhiri et al., 2011) and duration of the specific particular intervention 
(Bhanushali, Shirode, Joshi, & Kadam, 2011).  
In contrast, it has become evident that physically active adolescents are not always 
inclined to eat healthier by adhering to recommendations set for energy intake (USDA, 2012) 
and the composition of diet deemed suitable for adolescents (Ottevaere et al., 2011). This 
implies that adolescents have a relatively similar energy intake regardless of their PA levels, 
but the composition of their diet differed significantly. Information gathered was through two 
24 hour diet recalls. Ferrari et al. (2002) found that the main limitation in 24 hour recalls 
were that participants under-reported or over-reported total food intake. Although only small 
errors in dietary recall may occur, this could disrupt the results of a study when average 
amounts are used to provide a significant value (Ferrari et al., 2002). 
It has, however, been argued that for adolescents, a 24-hour diet recall may be more 
successful than asking the subjects to fill in a week-long diet diary, especially as adolescents 
are considered less likely to remember details than adults (Westerterp, 2010), and a 24-hour 
recall may be a less intrusive way of obtaining data (Cullen, Watson & Zakeri, 2008). Table 3 
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illustrates key findings from the literature. Despite differing methods that were used for data 
collection, the findings suggest that there is a strong link between sedentary behavior and 
unhealthy eating patterns. 
Author Methods Findings Support the relationship 
between nutritional 
status and PA patterns? 
(Yes/No/Not stated) 
LaRowe et al., 
2010 
Family based lifestyle 
intervention 
(preschoolers) 
Most children are not 
meeting the 
recommendations for 
nutrition or PA 
Yes 
Waling et al., 
2011 
Lifestyle intervention 
on overweight and 
obese children 
Decreased BMI score 
after the intervention 
compared to baseline, 
however risk factors 
and Mets still 
prevalent 
Yes 
Haerens et al., 
2011 
4 year longitudinal 
study with adolescents 
Decreased BMI 
associated with 
dietary intake and PA 
levels of children 
Yes, but no causal link 
identified 
Ondrak et al., 
2007 
Systematic review Calcium and PA are 
key factors in good 
bone health among 
children 
Yes 
Prochaska et 
al., 2004 
Randomized controlled 
trial 
Multi-behavioral 
factors are needed to 
analyze the 
relationship further 
Not stated 
Gutin et al., 
2011 
Cross- sectional study 
using self report and x-
ray for bone mineral 
content 
Moderate-vigorous 
exercise and dairy 
foods are related to 
higher bone mineral 
content in adolescents 
Yes 
Ottevaere et 
al., 2011 
Cross-sectional study 
using self reported data 
More physically 
active adolescents are 
not always inclined to 
eat healthier than less 
active peers 
Not stated 
Pearson & 
Biddle., 2011 
Systematic review High levels of 
sedentary behavior is 
associated with 
unhealthy eating 
habits in children, 
adolescents and 
adults 
Yes 
Deheeger et Cross-sectional study Active children Yes 
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Table 3: Key studies examining the relationship between PA and NI 
Theoretical Constructs 
Models that address environmental systems and their influence on development have 
become increasingly prevalent in literature. Brofenbrenner (1994) developed an Ecological 
Systems Theory (EST), which has been adopted in multiple investigations examining PA. Its 
defining properties are specified by two propositions. First, it is proposed that development is 
shaped by multiple processes and interactions between an individual and the people, objects, 
and symbols that make up their environment (Bronfenbrenner, 1995). These kinds of 
“reciprocal interactions” (p. 620) are enduring and must frequently occur over a period of 
time to successfully influence an individual. An example of this would be a parent-child 
relationship, in which contact between a parent and their child is constant. Complementary to 
these “interactions”, Bronfenbrenner states that the “form, power, content, and direction” of 
the factors which impact an individual’s development can alter as a result of their immediate 
environment, individual dispositions, and “developmental outcomes” in progress 
(Bronfenbenner, 1995, p. 621). This suggests that while an individual is affected by the 
influence of the immediate environment, the nature of these interactions may change due to 
changes in their own characteristics.  
It is possible to visualize EST by placing an individual within a series of concentric 
circles that represent differing types of influence on the individual (see Figure 1). 
Surrounding the individual at the most immediate level is the microsystem. The microsystem 
is often conceptualized as a series of social and interpersonal activities and interactions 
experienced by the individual. The interactions between a person and their immediate 
al., 1997 on PA, nutrition and 
body composition 
consumed more 
energy by increasing 
carbohydrate and 
reducing the relative 
fat content of their 
diet 
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surroundings are subject to change due to personal circumstances (Bronfenbrenner, 1995). 
Examples of influential groups in the microsystem include the family, school, peer group, and 
workplace. In relation to this study, the school and family environments may be important 
contexts to consider in relation to how they influence a child’s physical activity behavior and 
nutritional intake. 
The next most proximal circle to the developing individual is the mesosystem. This 
circle includes the processes or dynamic relationships between the environments that 
influence a person’s development (e.g. relationships between home and school, school and 
peer groups, etc.). The exosystem refers to connections between the inner circles of the 
model. While occurrences and factors within the exosystem may not directly impact the 
individual, they may be indirectly affected in a multitude of ways (e.g. the relation between 
the home and the parent’s workplace). Finally, the macrosystem encompasses interactions 
between the micro-, meso-, and exosystems characteristic of a given culture (e.g., influence 
of the federal government on the developing individual). Finally, and not included in the 
model diagram is the chronosystem. This component indicates that over time the impact of 
each layer on the individual changes due to certain events or relationships between the layers. 
This implies that the model is not stagnant, and that due to transitions in the lifespan, an 
individual may feel more impacted by certain parts of the model more than others 
(Bronfenbrenner, 1995). 
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Figure 1: Diagram to show the main constructs in the Ecological Systems Theory 
Bronfenbrenner, 1992). 
According to the CDC (2007), a social ecological model (like EST) is included in the 
conceptual health framework of every state that received financial support from the Nutrition 
and Physical Activity Program to Prevent Obesity and Other Chronic Diseases. Figure 2 
highlights the levels of influence that can be addressed to support long-term, healthful 
lifestyle choices. 
Child 
Microsystem 
Mesosystem 
Exosystem 
Macrosystem 
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Figure 2: The ecological model used by the CDC (2007) in the Physical Activity Program to 
Prevent Obesity and other Chronic Diseases. 
Individuals  
To address obesity, we should acknowledge that the individual must change their 
attitudes and beliefs regarding nutrition and PA. They often rely on social relationships and 
external influences to obtain support and confidence to improve their behavior.  
Interpersonal groups 
These can be within a friendship group or family and can act as a significant influence 
on nutrition and PA habits through the provision of support and knowledge.  
Organizations 
 This kind of support can come from educational institutions, religious affiliations, and 
extra-curricular activities such as sports teams or volunteer groups. The environment 
provided by these organizations may help support an individual to make better choices 
through changes in policy within a familiar context. 
Communities 
The community environment may be comprised of schools, organizations, park 
districts, and other local resources. Health initiatives at these sites may provide opportunities 
for PA and nutrition education. 
Society 
Individual Relationship Community Societal 
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The outmost layer of the model encompasses external influences such as policy from 
local and state governing bodies, as well as corporations in industry. Changes at this level 
often impact an individual through indirect means, such as through legislative initiatives 
which impact the school curriculum. 
Figure 2: Sociological and ecological model adapted by the Center for Disease Control and 
Prevention (CDC, 2007). 
Expectancy Value Theory 
The Expectancy-value (EV) theory is a framework used by motivational psychologists 
and is comprised of: (a) expectancy belief and (b) task value (Atkinson, 1957; Eccles & 
Wigfield, 1995). Eccles and Wigfield (1995) provide a comprehensive overview of EV 
theory as it relates to motivations for human behavior. They describe expectancy beliefs as 
“expectations for success” (p. 215), such that an individual assesses the degree of difficulty 
for a certain task and their capability to accomplish it (Eccles & Wigfield, 1995). Task value 
can be conceptualized as the satisfaction one would feel as a result of accomplishing a task, 
providing rationale for behavior (Atkinson, 1957; Eccles & Wigfield, 1995). There is a 
proposed link between expectancy beliefs and task value, as stated by Atkinson (1957), “One 
cannot anticipate the thrill of a great accomplishment if, as a matter of fact, one faces what 
seems an easy task” (p. 362). This suggests therefore, that a higher task value might be 
related to a lower expectancy belief, or “expectation for success” (p. 215) on a given task.  
In relation to children’s health and literature in PE, research has documented that 
heightened EV leads to increased motivation in PE (Chen & Liu, 2009; Xiang, McBride, & 
Bruene, 2004) and in some cases can predict increases in student athletic performance and 
fitness scores (Gao, 2008). In relation to Atkinson (1957), when the perceived task difficulty 
and the sense of accomplishment when completing a challenge increase, a child’s motivation 
to participate may be augmented.  
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A more recent study addressed the degree to which EV motivation predicted 
children’s PA behavior and their knowledge of energy balanced lifestyles (Chen & Chen, 
2012). Such knowledge was measured using concept mapping of units taught in a PE classes, 
in order to gather relevant themes of understanding. Physical activity data were gathered 
objectively during PE lessons using ActiGraph accelerometers, and subjectively over three 
days using a three-day PA recall (3DPAR) to measure after school PA. Expectancy beliefs 
and task value were measured using the expectancy value questionnaire (EVQ; Xiang 
McBride, Guan, & Solmon, 2003). Results showed that, while EV constructs were positively 
associated with PA accumulated in PE, they were not related to knowledge of energy balance 
(Chen & Chen, 2012). Finally, within task value the element of “cost” of PA in PE, described 
by researchers as negative effects or experiences as a result of being active in PE (Chen & 
Liu, 2009), was negatively associated with out of school PA (Chen & Chen, 2012). The 
consequences and implications derived from these findings may rationalize interventions to 
increase motivation for students to engage in PA outside of school and offset the negative 
outcomes associated with PE. 
Knowledge and Attitudes towards a Healthy Lifestyle 
It is important for children to understand the effects of a well-balanced lifestyle for 
overall health in childhood and later in life (Camoes, Oliveira, & Lopes, 2011; CDC, 2011a). 
Since the immediate contextual layer within the EST model is the microsystem, it is 
conceived that children are most influenced by factors within this environment 
(Bronfenbrenner, 1995; Davison & Birch, 2001). The family food environment is commonly 
understood as the accumulation of interactions, behaviors, and influences regarding nutrition 
and food choices in the home setting (Campbell, Crawford, & Ball, 2006). Campbell and 
colleagues found that factors within the family food environment such as pressure from 
parents to eat, screen time (television specifically), and the perceived quality of a child’s 
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dietary intake were all associated with dietary variables. Specifically, the researchers found 
that higher EI, with a high proportion of calorically dense foods, was positively associated 
with screen time but also with a higher parental perception about the quality of their child’s 
diet. These findings suggest a mismatch between perception and behavior, thus interventions 
may need to occur at the family level in order to encourage better diet quality (Campbell et 
al., 2006; Davison & Birch, 2001).  
The literature on dietary intake and the association between eating behavior and a 
child’s knowledge of nutrition is contradictory. Some researchers have found such an 
association through conducting mixed-methods research (Read et al., 1988; Saegert & 
Young, 1983). This was not the case for others, who found that there were minimal 
associations between such variables (Halverson, 1987; Story & Resnick, 1986). It can be 
deduced that while some evidence suggests a relation between knowledge and behavior is 
present among youth, due to conflicting findings it is difficult to draw suitable conclusions. 
This may be due to a number of factors, such as differing influences on an individual’s 
development, personal preferences, or perhaps differences in methodological approaches. 
 The National Obesity Observatory  
In terms of knowledge and attitudes towards both NI and PA, the National Obesity 
Observatory (NOO) published findings from both children and adult perspectives in the 
United Kingdom (2011). Surveys were given to a large number of school students aged 5 to 7 
and 8 to 16 asking various questions about their attitudes and knowledge of NI and PA. In 
relation to NI, when asked if they thought their diet was healthy or unhealthy, 57% of 8 to 16 
year olds thought their diet was “quite healthy”, 16% thought theirs was “very healthy”, 18% 
said theirs was “not very healthy”, and 18% said “not healthy at all”. Further, participants 
who gave “quite healthy” and “very healthy” as answers were prompted to explain why. The 
majority of adolescents attributed eating lots of fruits and vegetables as the main reason their 
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diet was healthy, yet only 24% attributed a balanced diet to this nutritional status. When 
adolescents were asked whether they thought the information given to them in schools 
regarding healthy diet was enough, 76% said they thought the advice was good enough, 20% 
said they needed better information and advice, and 4% did not know. This raises concerns 
and a need for schools to become a more informative source for students since it is an 
environment that holds significant potential for adolescents to increase their knowledge about 
nutrition. 
In relation to weight and weight loss, when asked whether they thought they were a 
healthy weight or not, 77% of adolescents who were classified as overweight according to 
their BMI said they felt they were about the right weight; with 46.3% in the obese category 
based on BMI. These findings indicate a potential area for intervention in terms of raising 
awareness of weight status and BMI. When asked, 32% of children aged 11 to 15 thought that 
individuals their own age should take part in PA every day of the week. Further, 37% 
believed that people their own age should exercise for 60 minutes for it to be good for their 
health. Finally, 11% of children and young people in this age group believed that young 
people should engage in PA seven days a week and that they should do it for 60 minutes for 
health purposes. When asked whether they thought they were physically active or not, the 
majority of females (85%) and males (90%) perceived themselves as physically active (NOO, 
2011).   
The results from this study are important as by the end of adolescence attitudes may 
strongly predict adult attitudes (NOO, 2011). It needs to be noted, however, that this report 
was based on survey data, which may not reveal accurate responses of children and 
adolescents. Also, the NOO is an organization in Great Britain hence the data collected might 
not reflect the opinions of American children despite being the same age.  
Cause for an Intervention? 
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Researchers have acquired empirical evidence to suggest that health-related behaviors 
adopted in childhood may track into adolescence and later life (Lien, Lytle & Klepp, 2001; te 
Velde, Twisk, & Brug, 2007). Schools can play an important role in shaping the eating and 
PA behaviors of students (Anderson et al., 2005; James, Thomas, Cavan, & Kerr, 2004; 
Khambalia, Dickinson, Hardy, Gill, & Baur, 2012; Rosário et al., 2012), such as improving 
the adequacy of nutrient intake by reducing consumption of unhealthy foods or beverages 
(Cason and Logan, 2006). Few studies, however, have examined the effects of the 
educational program on consumption of unhealthy foods (Kant, 2003).  
Rosário et al. (2012) examined the effect of a six-month education intervention on the 
end consumption of low-nutrition, energy dense foods (LNED). The intervention program 
used the Health Promotion Model and Social Cognitive Theory (Bandura, 1977) as a guiding 
framework. Researchers trained participating classroom teachers in nutrition and healthy 
eating in order for them to implement the intervention program. At baseline and the 
conclusion of the intervention, sociodemographic (i.e. family income, education level), 
anthropometric (i.e. BMI, body fat %), PA, and dietary intake data were gathered. In order to 
assess nutrient intake, participants were asked to complete a 24-hour diet recall. Prior to 
analysis, two LNED foods were identified: sugar-sweetened beverages (SSBs) and solid 
LNED foods. The results indicated that children from the intervention group reported a 
reduction in solid LNED foods, as opposed to those in the control group who recorded an 
increase in the consumption of these foods (Rosário et al., 2012). Findings such as these, and 
the results from the SPARK intervention described earlier, support the use of the school 
environment as a suitable setting for behavior change. Successful interventions as these hold 
the potential to train teachers as advocates for healthy lifestyles, so that the effect of influence 
is maximized, increasing the importance of a healthy lifestyle to adolescents (Croll, 
Neumark-Sztainer, & Story, 2001).  
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The National Health Education Standards 
The National Health Education Standards (NHES) were designed as a framework for 
health and physical educators, teachers and administrators, as well as policy makers. It is 
strongly suggested that curricula and assessments are based around these standards in order to 
determine student progress (CDC, 2013), and to give students and parents expectations for 
health education.  
Standard 1 Students will comprehend concepts related to health promotion and disease 
prevention to enhance health. 
Standard 2 Students will analyze the influence of family, peers, culture, media, 
technology, and other factors on health behaviors. 
Standard 3 Students will demonstrate the ability to access valid information, products, and 
services to enhance health. 
Standard 4 Students will demonstrate the ability to use interpersonal communication skills 
to enhance health and avoid or reduce health risks. 
Standard 5 Students will demonstrate the ability to use decision-making skills to enhance 
health. 
Standard 6 Students will demonstrate the ability to use goal-setting skills to enhance 
health. 
Standard 7 Students will demonstrate the ability to practice health-enhancing behaviors 
and avoid or reduce health risks. 
Standard 8 Students will demonstrate the ability to advocate for personal, family, and 
community health 
Table 4: The national health education standards ([NHES] CDC, 2013). 
Family Food Environment 
Researchers investigating the role of the family food environment on children’s health 
have shed light on the ways in which children’s eating practices may be influenced. In regard 
to maternal feeding practices, Birch and Fisher investigated the degree to which a mother’s 
level of control when feeding their daughters predicted weight outcomes in the future (Birch 
& Fisher, 2000). The researchers used structural equation modeling to predict longitudinal 
weight outcomes of the children based on the level of control and restriction at mealtimes. 
Results showed that there was a linear association between mothers’ weight and the weight 
status of their child, and that more restrictive feeding practices were also found to predict a 
higher risk of a child becoming overweight (Birch & Fisher, 2000). These findings enrich the 
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evidence base calling for increased education to parents regarding health-promoting feeding 
practices (O’Connor et al., 2010).  
To further support the need for interventions, researchers have discovered that the 
delivery of education to parents can change the family food environment, and, ultimately, 
children’s food consumption patterns (Hendrie, Sohonpal, Lange, & Golley, 2013). Hendrie 
and colleagues (2013) implemented an intervention with families whose children typically 
consume high levels of high-fat fairy products in order to see if increasing knowledge and 
awareness of dairy products was related to behavioral outcomes. Education sessions were 
provided to parents (in the intervention group) by a trained dietician regarding the importance 
of consuming dairy within the diet, the levels of unsaturated and saturated fats within certain 
food products, as well as nutritional guidelines for parents to follow when feeding their 
children.  
Key factors within the food environment were measured such as perceptions of 
availability of fresh foods, routine preparation of meals, beliefs and interpretations about the 
nutritional quality of their child’s food intake, and the use of screen time (television) during 
meals. Food involvement and feeding practices were also measured at baseline and follow up 
in both the intervention and control cohorts. Results indicated that favorable changes in 
parental knowledge, as well as awareness of feeding practices, were associated with lower fat 
dairy consumption of their children (Hendrie et al., 2013). This successful change from 
regular to low fat dairy products does lend important information to the impact of family on 
food choices, yet needs to be treated with caution as only eating behaviors relating to dairy 
products were investigated. The purpose of including this study within this context is to 
acknowledge the impact of family dynamics on adolescent lifestyle. 
Longitudinal studies have also been conducted with adolescents to assess factors that 
influence food choices and eating behaviors over time using an online survey tool (Pearson, 
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Ball, & Crawford, 2011). Researchers recruited students in years 7 and 9 (6th and 8th grade) 
from schools in Australia and were asked to complete a comprehensive survey at baseline and 
at a 2-year follow-up time point. The survey consisted of questions related to food choices, 
availability of certain foods within the students’ home, their perceptions of healthy eating and 
what this means to their health, self-efficacy regarding making healthy food choices, and 
social modeling of healthy eating practices received from friends and family. Findings 
showed that reported self-efficacy toward fruit and vegetable consumption and availability of 
fruits and vegetables in the home were positive predictors of their intake and consumption. 
Furthermore, a positive relationship was found between consumption of fruits and vegetables 
and perceived levels of social support to adopt healthy lifestyle behaviors was evident in the 
follow-up analyses (Pearson et al., 2011). These findings contribute to the knowledge base 
surrounding a child’s immediate environment (Pearson, Biddle, & Gorley, 2008; Variyam, 
Blaylock, Lin, Ralston, & Smallwood, 1999), warranting further study and intervention at 
this level.  
Implications and Conclusions 
         The information given above has strong implications for the present study. There is 
evidence to suggest a potential positive correlation between NI and PA yet the literature 
discussed above provides only a small evidence base limiting the support given by such 
evidence. This study is designed to assess a potential relationship between dietary and PA 
patterns of adolescents. The secondary purpose is to observe whether NI and PA are 
influenced or linked to weight status, as well as with knowledge and perceptions of NI and 
PA. 
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CHAPTER 3: METHODS 
The etiology of certain diseases such as obesity, diabetes and cardiovascular disease 
include lifestyle risk factors such as an unbalanced diet and lack of PA (Kobayashi et al., 
2011; Mikkila, Rasanen, Raitakari, Pietinen & Viikari, 2005). In order to prevent these 
diseases it is suggested that children and adolescents adopt suitable eating habits during 
childhood (Kobayashi et al., 2011) and receive adequate physical activity opportunities 
(Sallis & Glanz, 2009).  The aims of this study are to assess the dietary and PA patterns of 
fifth grade students and examine correlations between adolescents’ adherence to NI (USDA, 
2010) and PA recommendations (CDC, 2011).  
Description of Method 
In order to address the purpose of the investigation, several methods were employed. 
They were selected based on those procedures deemed appropriate for quantitative and 
qualitative investigations such as the present.  
Recruitment of Participants 
Initial contact was made with the school principal who was informed about the 
purpose of the investigation. Teachers were subsequently contacted to determine willingness 
of students in their classes to participate. Consent and assent forms were provided to 49 
students in fifth grade (see Appendix A). Of these, 34 consent forms from parents and 34 
assent forms from participants were returned in accordance with Institutional Review Board 
procedures due to ethical concerns of using solely consent forms with children (Tillet, 2005). 
From this group, 30 children completed all methodological procedures. Participants were not 
selected in terms of weight status but through self-selection. Ethnicity of participants was 
43% African American, 17% Asian American, 17% Hispanic, 13% Caucasian, and 10% 
Caucasian/African American (mixed ethnicity). These students were given an individually 
labeled package containing: (a) a 3-day food diary (see Appendix B) and PA diary (see 
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Appendix C), (b) one ActiGraph WG3TX accelerometer, (c) an Accelerometer log (see 
Appendix D), and (d) instructions for parents (see Appendix E).  
Procedures   
Following receipt of consent and assent forms, data were collected in fall 2013. All 
participants were given a code to ensure anonymity in the research process. Participants were 
fully briefed by the researcher during school time, as well as given an information letter to 
instruct parents about how to assist their children throughout the study.  
Accelerometers. Parent or self-report measures of PA are commonly used to provide 
information about the context of PA, but their usefulness is limited by biased reporting and 
low validity (Lee, Cook & Henneckens, 1993; Sallis & Saelens, 2000; Sirard & Pate, 2001). 
Consequently, objective methods, especially accelerometers, are increasingly used to assess 
PA in children and adolescents and to supplement self-report measures. Accelerometers 
provide a reasonably accurate and valid measure of PA in children and adolescents (Corder, 
Ekelund, Steele, Wareham, & Brage, 2008; Oliver, Schofield, & Kolt, 2007; Reilly, Wilson, 
Summerbell, & Wilson, 2002; Reilly et al., 2008). Nevertheless, there are recognized 
methodological challenges related to accelerometer use; for example, activity is not measured 
over a uniform period each day (Catellier et al., 2005). Thus, accelerometers were 
accompanied by PA diaries in order to distinguish a balance between objective and subjective 
data sources.  
For the present study, the ActiGraph WGT3x+ Monitor was worn by participants for 
three days on the right side of their waist, above the hip on an elastic adjustable strap with a 
clip for comfort. Participants were instructed to wear the accelerometer except when bathing 
and engaging in activities involving water such as swimming. Participants were given a log to 
record the time they began wearing the device in the morning and time they removed it at 
night, including points in time during the day in which it was removed. The ActiGraph 
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WGT3x+ has been validated using various populations, including children (Pulsford et al., 
2011).  
 Body Mass Index (BMI). During the initial week of the study, the researcher 
measured the height, weight and waist circumference (WC) of all participants. Height was 
recorded to the nearest millimeter using a Leicester portable height stick. Weight was 
recorded using a SECA 761 flat mechanic scales to the nearest 0.5 kilogram. Study 
participants were asked to remove their shoes for the weight measurement. Participants’ BMI 
was calculated as dividing weight (kg) by height² (m). Waist to height ratio (WHTR) was 
calculated by dividing WC (in cm) by height (in cm). Participants’ NI and PA were analyzed 
according to U.S. government recommendations (USDA & USDHHS, 2010; CDC, 2011).  
Below are the BMI percentiles provided by the CDC that illustrate the thresholds for 
underweight, normal weight, overweight, and obese categories for children and adolescents. 
However, BMI cannot be the only tool of assessment when it comes to determining obesity as 
it does not reflect body composition or waist-to-height ratio, warranting the need for waist 
circumference to be measured to improve accuracy. 
Weight Classification BMI Percentile 
Underweight <5th 
Normal Weight 5-85th
Overweight  85-95th
Obese >95th
Table 5: BMI percentiles given by the CDC (2011). 
Waist Circumference (WC). Griffiths et al., (2012) conducted a longitudinal study 
to assess the plausibility of BMI as a sole or primary indicator of weight status as used in the 
majority of studies. Following middle school aged children for three years enabled the 
researchers to establish trends in obesity during the crucial adolescent age. As well as BMI, 
waist circumference was measured, enabling a waist to height ratio. This ratio enabled 
measurements of central obesity, associated with greater health risks in children (Rodriguez-
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Rodriguez, Palmeros-Exsome, Lopez-Sobaler, & Ortega, 2011; Freedman, Serdula, 
Srinivasan, & Berenson, 1999). Findings countered the assumption that obesity within 
adolescence was leveling off according to BMI, as while the increase in BMI was indeed 
attenuated, waist circumference was increasing with age. This indicated a larger waist to 
height ratio, thus greater central obesity. Thus, it was believed important to measure WC in 
the present study. 
Waist circumference was measured just above the iliac crest using a tape measure, at 
the end of a normal expiration, and was recorded at the nearest millimeter, as described by 
the National Center of Health Statistics (NHANES, 2002). The purpose of WC in the present 
study is to ensure that BMI is a valid measure of weight status using waist-to-height ratio 
(WHTR) calculated by diving WC by height. A WHtR cut-off of 0.5 has been proposed for 
predicting cardiovascular risk (McCarthy & Ashwell., 2006) and its accuracy has been 
verified in several studies (Ashwell & Hsieh, 2005; Maffeis, Banzato & Talamini, 2008; 
Freedman et al., 2007).   
Food Diaries (3 days). A Food Frequency Questionnaire (FFQ) has been a primary 
instrument of choice (Fumagalli, Pontes Monterio, Sartorelli, Vieira & de Lourdes Pires 
Bianchi, 2008; Willet, 1998) for assessing NI but increasingly the use of diet diaries are used 
by investigators. (Bingham et al., 1997; Rimm et al., 1992). While FFQ are potentially a 
more convenient and generalized way to estimate a person’s habitual intake (Vereecken, 
Covents, & Maes, 2010), they have a tendency to over or underestimate intake in certain 
populations (Jain, Howe, & Rohan, 1996). Thus, food diaries are considered a reasonably 
valid measure for assessing NI because of their greater precision in quantifying intake 
(Serdula, Alexander, Scanlon & Bowman, 2001).  
PA Diaries (3 days).  When assessing PA, the “Gold Standard” is the doubly labeled 
water (DLW) assessment. This, however, is an expensive and invasive method (Westerterp, 
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2010). PA diaries are a low cost and time efficient way to measure PA patterns, timing and 
relative intensity in a literate population compared with criterion measures such as 
accelerometers (Koebnick, et al., 2005). They also are less invasive, given that the need to 
report specific activity is negated (Cumming & Riddoch, 2008). Studies have found a 
moderate correlation with total energy expenditure (TEE) in PA diaries determined by DLW, 
when measured resting metabolic rate (RMR) is estimated from body weight in adolescents 
(Bratteby et al., 1997; Rush, Valencia, & Plank, 2008). 
Physical activity diaries were completed during the same 3 days in which participants 
wore accelerometers. Thus, the types of PA in which participants engaged were recorded as 
well as the duration and intensity of the activities (see Appendix I). For children, food 
diaries/records and PA diaries appear to be the most suitable in gaining accurate measures of 
dietary habits without crossing the threshold into invasiveness (Day, McKeown, Wong, 
Welch, & Bingham, 2011; Rush et al., 2008; Vereecken, Covents & Maes, 2010).  
Knowledge and Attitudes towards Lifestyle. 
At the end of the three-day long data collection period, semi-structured informal 
interviews were conducted in order to assess participants’ knowledge and attitudes about 
lifestyle behaviors, as well as whether they felt they lead a healthy lifestyle. The interview 
guide (Patton, 2002) consisted of open-ended and follow-up questions that were developed 
based on the constructs of Ecological Systems Theory (Bronfenbrenner, 1995). The questions 
related to (a) participants’ attitudes toward food and PA, (b) daily eating and PA habits, (c) 
knowledge about nutrition and leading a healthy lifestyle, and (d) individuals who influence 
their food intake and PA participation (see appendix F). Interviews were audio recorded and 
later transcribed verbatim using fictitious names. 
Data Analysis 
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Statistical tests and qualitative coding procedures were determined based on analysis 
techniques that have been determined to be most appropriate for the specific type of data 
collected. Details are provided below. 
Accelerometers, PA and Food Diaries 
Accelerometers were analyzed using Actilife 6.0 software and the Freedson Children 
(Freedson, 2005) cut point was used to determine counts of moderate, vigorous, and very 
vigorous activity. Food diaries were analyzed using the Nutritional Data System for Research 
(NDSR) developed at the University of Minnesota Nutrition Coordinating Center (NCC) 
(Feskanich, Sielaff, Chong, & Bartsch 1989). This database includes over 18,000 foods 
including 7,000 brand name products. There are also over 16,000 different variations of food 
preparations included, with roughly 160 different nutrients available from analysis outputs to 
calculate higher detail of dietary intake. All food, fluid and supplement information was 
entered in to the software for analysis, thus creating individual profiles for each participant.  
Descriptive data (i.e. number of males and females, mean EI, mean PA duration in 
minutes/day with standard deviation shown as ±) were produced to obtain an overall spread 
of the data in order for statistical analyses to be conducted. Normality of distribution was 
assessed using the Kline criteria (Kline, 1998) for skewness (<3.0) and kurtosis (<10.0). 
Pearson Product Moment Correlation coefficients (Pearson Correlations) were used to 
determine the strength of the relationship between PA levels and NI, because they were 
proven to be effective in a previous investigation by Deheeger et al. (1997). Correlation 
coefficients are used for normally distributed, continuous or interval data as they provide the 
degree of relation between two variables (Cox & Hinkley, 1974; Székely, Rizzo, & Bakirov, 
2007). The correlation given calculates the strength of the relationship between amount of PA 
carried out and composition of the child’s diet.  
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Alongside the correlation coefficients, a linear regression analysis was conducted to 
distinguish whether each of the nutritional factors had a causal effect on PA (Antonius, 
2003). This method has been utilized in recent research to identify causal links between the 
two variables, and causality (p<.05) has been found (Jago et al., 2004). As previously stated, 
the question posed by this study is not whether there was a causal link between NI and PA, 
but whether these two factors are independently linked. These data allow the negation of a 
suspected causal link between NI and PA (Gray & Kinnear, 2012). All statistical analyses 
were performed using the Statistical Package for the Social Sciences (SPSS) 20.0 (SPSS Inc., 
Chicago, IL, USA). 
Knowledge and Attitudes towards Lifestyle 
Open coding was initially implemented to identify basic themes in the data based on 
individual and common responses among participants. Axial coding was subsequently 
conducted to determine overarching themes and potential links to Ecological Systems Theory 
(EST) (Bronfenbrenner, 1992). Open coding is a process of categorizing and organizing the 
data whereas axial coding involves assigning codes to overall themes and sub-themes 
(Strauss & Corbin, 1990). Once primary themes were established, sub-themes were  
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developed in order to break down overarching themes into smaller frameworks for describing 
the primary theme. Initially, an inductive approach to analysis was taken whereby the 
investigator sought to analyze the data without relation to a particular theory. Subsequently, 
data were analyzed using a deductive approach in order to determine fit with the theoretical 
construct of EST. With 30 participants, data saturation was reached for the qualitative portion 
of the investigation.  
Credibility, Reliability and Trustworthiness of Data 
In order to establish trustworthiness several steps were taken. First, the researcher 
used peer de-briefing with a more experienced qualitative researcher to determine if codes 
were appropriate. This helped to ensure that data were neutrally coded. Second, negative case 
analysis conducted for every theme that emerged. If the responses of some participants did 
not follow fit with emerging themes, they were identified and their response were 
acknowledged and explained. Third, member checking occurred immediately after each 
interview, and it involved playing back the interview recording to determine if participants 
believed their statements were correct and allowed them an opportunity to expand on or 
clarify their responses. They also were given the option to retract anything they said in the 
interview. This particular method of peer debriefing was used because it was not possible for 
the researcher to contact the participants after data collection had ended. Finally, all data were 
triangulated. This involved comparing and contrasting participant’s responses during 
interviews with quantitative measures. Triangulation provided empirical context to 
participants’ responses, potentially identifying correlates of attitudes to certain lifestyle habits 
(Tashakkori & Teddlie, 1998). It constituted a form of comparative analysis and, as 
recommended by Patton (2002), focused on the degree of convergence rather than forcing 
convergence between the qualitative and quantitative results (Patton, 2002).  
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Researcher Bias 
One of the barriers to achieving credible qualitative findings stems from the 
assumption that the analyst has shaped findings according to predispositions and biases. 
Therefore, it was important for the investigator to identify potential biases at the beginning of 
data collection. These served as a constant reminder to be impartial, particularly during the 
interview and analysis stages.  
Since the researcher was in the field of kinesiology and concerned about childhood 
obesity and lack of physical activity opportunities for children, most of the interview 
questions were derived from research surrounding health and lifestyle. The investigator 
expected that children with a diet closest meeting recommendations would be more active 
than those with a diet considered “poor” according to national guidelines. In addition, it was 
anticipated that children with a higher EI would be more likely to have higher PA levels than 
lower-consuming counterparts. Finally, the investigator believed that children with a higher 
weight status may be subject to lower levels of lifestyle knowledge, perhaps a causal factor in 
their anthropometry.  
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CHAPTER 4: RESULTS 
In total, 30 participants completed all data collection procedures. To accommodate for 
the recommendations given by CDC, USDA, USDHHS data are reported as an aggregate 
group and then separated by gender. This is to allow the results to be analyzed based on 
different nutrition recommendations for males and females. The terms carbohydrate, protein 
and fat have been abbreviated to CHO, PRO and FAT respectively. All values are displayed 
as mean (±) over the three-day period. 
Descriptive data 
Table 6 provides the descriptive statistics for the total sample of 30 participants. It 
provides means for body mass index (BMI), waist to height ratio (WHTR), energy intake 
([EI] Kcal), carbohydrate intake (CHO), protein intake (PRO), fat intake (FAT), moderate to 
vigorous PA (MVPA), duration of sedentary bouts, and PA as self-reported by PA diaries 
over the three day period. From this point onward all data are rounded to two decimal spaces. 
Mean Standard 
Deviation 
Skewness Kurtosis 
BMI (kg/m²) 20.89 4.71 .98 .64 
WHTR .48 .036 .68 -.03 
EI (kcal) 1389.23 282.46 .53 -1.08
CHO (g) 174.35 42.72 .41 -.47
PRO (g) 30.98 6.78 .97 1.22
FAT (g) 46.11 11.17 1.42 4.54
MVPA (mins) 88.38 36.63 .61 -.75
Sed bout (mins) 200.82 58.34 .28 .15
Pa Diary (mins) 70.07 59.65 1.84 4.62
Table 6: Descriptive statistics for the entire sample size (n=30). 
The Kline criteria (Kline, 1998) for skewness (<3.0) and kurtosis (<10.0) indicates the 
data are normally distributed, which means they are parametric and enable parametric data 
analysis methods to occur. Therefore, Pearson Product Correlations were used instead of 
Spearman to assess potential associations between the variables. 
Separation by Gender 
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 Table 7 describes the data by gender. Males have larger mean scores for all variables 
besides CHO intake. This indicates that they are more active according to both 
accelerometer-measured MVPA and PA diaries, have a larger BMI (more weight in relation 
to height) and WHTR, as well as greater NI than their female counterparts. For males, the 
mean EI was 1405.66(±314.67) which meets EI recommendations for those in the sedentary 
activity level. For females, the mean EI was 1381.02(±273.24), which again meets 
recommendations suggested for individuals at the lower end of the sedentary level.  
Mean 
 Males Standard 
Deviation 
Females Standard 
Deviation 
BMI (kg/m²) 21.96 5.33 20.36 4.41 
WHTR .49 .034 .48 .037 
EI (Kcal) 1405.66 314.67 1381.02 273.24 
CHO (g) 172.33 40.46 175.36 44.79 
PRO (g) 33.55 8.77 29.70 5.35 
FAT (g) 51.26 13.59 43.53 9.05 
MVPA 
(minutes) 
105.49 37.96 79.82 33.67 
Avg Sed Bout 
(minutes) 
219.74 62.91 191.36 55.11 
PA diary 
(minutes) 
112.67 81.41 55.78 31.30 
Table 7: Descriptive data by gender. 
It is important to consider whether this sample is similar or dissimilar to the national 
average (NDNS, 2010) therefore table 8 has been provided for comparison. This table 
suggests a similarity to the national average as the breakdown does not seem to be too 
different from the findings from NDNS.  
Sample Population EI (Kcal) CHO (%) PRO (%) FAT (%) 
 M F       
NDNS (2009-10) Ages 6-11 1922 1812 55 56 14 14 32 32 
5
th
 Grade (age 10; N=30) 1406 1381 46 49 16 14 36 34 
Table 8: Sample macronutrient breakdown with comparison to the findings from the NDNS 
(2010) for males and females respectively. 
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The breakdown of the sample into the 5 groups according to EI is demonstrated in 
Table 9. It is important to note that with increasing EI there is increased BMI in participants. 
All EI groups meet percentage guidelines for CHO, which is a fairly large boundary. 
According to Table 10 with group information all groups except group 4 do not meet 
requirements for PRO which is 10-30% of EI. For FAT all groups except group 2 meet 
guidelines, suggesting that due to a high proportion from CHO this group has a differing 
composition than the others. For MVPA, all groups meet the requirement of 60 minutes daily 
(CDC, 2011). Of the 30 participants, eight students do not meet these recommendations based 
on mean MVPA recorded by accelerometers. Of these eight, five are of normal weight; two 
are classed as overweight, and one is characterized as obese.  
Group Energy Intake (Kcal) 
1 1000-1200 
2 1201-1400 
3 1401-1600 
4 1601-1800 
5 1801-2000 
Table 9: Table to show groups according to EI (Kcal) for analysis of NI and PA for the 
sample (n=30). 
Group EI (Kcal) CHO% PRO% FAT% MVPA(minutes) BMI 
(kg/m²) 
1 1113.43 47.1 9.01 34.95 75.85 18.63 
2 1277.45 49.45 8.84 33.29 90.76 17.32 
3 1467.14 47.95 8.96 37.76 84.86 20.42 
4 1533.1 42.28 10.63 35.95 100.93 24.89 
5 1849.17 46.19 8.32 36.66 99.44 27.23 
Table 10: Table to show descriptive for each of the 5 groups according to EI 
The growth charts for males (see Figure 3) indicate there was a large range of BMI 
within the sample, with 3 participants classified as obese, 3 as overweight, 2 as healthy 
weight, and 2 below the 50
th
 percentile. The CDC growth chart for BMI in females shows
that there was a large range of BMI within the sample, with 6 participants classified as obese. 
Similarly 4 participants were classified as overweight, 4 as healthy weight, and 6 below the 
50
th
 percentile.
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Figure 3: The CDC growth charts for BMI from age 2 to 20 in males and females 
respectively, with each participant’s BMI plotted against it for comparison. 
In Figure 4, the mean breakdown for sedentary time and MVPA shows participants 
were active for less than 10% of the day while wearing their accelerometers. For males 
MVPA this was an average of 10.89% of the “wear day” for males, and the other 89.11% of 
this time was spent in sedentary activity. For females, MVPA was an average of 8% of the 
“wear day” for females, with the other 90.85% of the time spent in sedentary activity. 
Figure 4: Pie charts to show percentage of sedentary time compared to MVPA. 
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As well as breaking down the sample according to EI, MVPA is also an important 
variable to separate the sample. By doing such separation, it may be possible to distinguish 
incremental differences in the activity levels of participants and whether this indicates greater 
EI or greater contribution to EI from different macronutrients. 
Tertile 
(min MVPA) 
EI 
(Kcal) 
CHO 
(%) 
PRO (%) FAT (%) BMI 
(kg/m²) 
0-60 1308.68 47.14 9.36 33.42 20.25 
61-100 1417.6 47.87 8.5 31.388 21.04 
101+ 1419.66 48.28 9.33 32.23 21.19 
Table 11: Table to show different tertiles according to mean MVPA in the sample. 
Increasing MVPA did show increases in EI, as well as CHO%. There was 
minimal difference between the tertiles for FAT and PRO, but BMI did increase with 
increasing MVPA. 
Correlations 
Table 12 shows correlation data for the sample, split into males and females. For 
males, weak negative correlations were observed for all components of diet which were not 
significant. For females, this was the opposite, with weak but negative correlations for 
components of diet and MVPA. For average sedentary time this correlation was positive in 
males but negative in females. Finally for correlations with BMI there were significant 
positive correlations for both genders between BMI and EI, WHTR, and absolute Fat (g). 
Linear regression indicates causality of these two variables in a linear relationship. For Fat 
(%), however, there were no significant findings for either gender, or the relationship was 
reversed in females slightly.  
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MVPA 
Component of diet 
Males Females 
r p B-value r p B-value
EI -.03 .94 .02 .23 .26 .03 
CHO (%) -.30 .40 -.12 .12 .62 .79 
Fat (%) -.51 .13 -2.44 .03 .90 .15 
PRO (%) -.38 .28 -7.37 .35 .13 -7.38
Average Sedentary Time 
EI .34 .34 1.68 -.13 .60 -.63 
Body Mass Index (BMI) 
EI .81* .00 .01* .76* .00 .01 
Fat (g) .78* .01 .29* .59* .01 .27* 
Fat (%) .01 .97 -.01 -.12 .64 -.12 
WHTR .64* .05 .01 .55* .01 .00 
MVPA -.31 .39 -.04 .22 .35 .03 
Table 12: Table to show Pearson correlations and linear regression between variables 
rounded to two decimal places. Significant findings are marked * where p<.05. 
42 
Part Two: Qualitative Data Analysis 
This section shows qualitative analysis for the interview data with all participants in 
the cohort (n=30). Interviews ranged from 4 minutes and 25 seconds to 7 minutes and 35 
seconds in length, with a mean duration of 5 minutes 11 seconds. All participants consented 
to the interview however this was not an obligation due to the age group being used. One 
participant was absent on the day of interviewing, but was present for all other measurements, 
therefore was still given a pseudonym (Taylor). When appropriate, data from quantitative 
analysis will be drawn upon to triangulate this data, giving some statistical relevance to the 
findings in the interviews.  
Pseudonym Ethnicity Age (y) 
and 
Gender 
(m/f) 
BMI 
(kg/m²) 
WHTR PA 
diary 
MVPA EI 
(kcal) 
Tabitha Cauc/AfAm 10f 16.01 0.48 46.67 110.19 1270.2 
Andrew Hispanic 10m 20.82 0.45 286.67 80.76 1431.33 
Abraham Cauc/AfAm 10m 15.15 0.48 95 139.25 1208.33 
Freddy AfAm 10m 27.63 0.54 71.67 144.32 1818.73 
Mandy AsianAm 10f 16.79 0.47 32 56.65 1193.67 
Helena AsianAm 10f 19.90 0.47 71.67 47.85 1037.33 
Annie Caucasian 10f 17.90 0.46 63.33 110.79 1209.6 
Charlie Caucasian 10m 19.41 0.50 45 169.59 1550.6 
Joseph Hispanic 10m 20.48 0.53 20 121.16 1071.77 
Katrina Caucasian 10f 18.36 0.47 29.67 39.76 1299.1 
Danny Hispanic 10m 33.24 0.53 120 55.96 1909 
Katie AfAm 10f 15.51 0.49 61.67 154.90 1063.67 
Ellie AfAm 10f 31.44 0.55 13.33 132.76 1759.24 
Adeline AfAm 10f 23.83 0.49 60 102.56 1818.1 
Melissa AfAm 10f 27.69 0.57 20 128.27 1852.97 
Nathan AsianAm 10m 23.86 0.52 158.33 82.83 1659.17 
Amanda Caucasian 10f 20.55 0.51 40 48.18 1092.19 
Veronica AfAm 10f 24.99 0.47 141.67 67.58 1529.37 
Leah AsianAm 10f 14.75 0.42 86.67 50.98 1430.33 
Sarah Cauc/AfAm 10f 23.78 0.46 25 66.07 1847.03 
Melanie AsianAm 10f 17.02 0.43 85 80.41 1350.56 
Connor Hispanic 10m 19.98 0.48 30 62.98 1192.9 
Jamie AfAm 10m 16.36 0.46 185 83.27 1045.7 
43 
Jessica AfAm 10f 17.73 0.44 55.67 67.47 1079.25 
Ashley AfAm 10f 23.78 0.45 68.33 66.98 1642.24 
Taylor AfAm 10f 18.27 0.46 95 46.59 1147.11 
Jordan AfAm 10f 22.10 0.46 61.67 63.52 1394.04 
Evan Hispanic 10m 22.61 0.46 115 114.81 1169.02 
Michelle AfAm 10f 20.17 0.48 41.67 51.74 1360.7 
Caroline AfAm 10f 16.62 0.52 16.67 103.17 1243.67 
Table 13: Table to show all individual participants with demographic and descriptive 
information rounded to two decimal places. 
Age, gender, BMI (kg/m²), WHTR, mean self reported PA through PA diaries 
(minutes), mean MVPA through accelerometer data (minutes), and mean EI (Kcal) to two 
decimal places. Ethnicity is listed for reader information, with AfAm standing for African 
American and AsianAm standing for Asian American. From this point, when participants are 
mentioned, descriptive data will not be repeated due to their presence in the table. 
Qualitative Data 
The following themes emerged from the open coding process. In many cases, the 
themes link directly with aspects of Ecological Systems Theory (EST).  
Theme 1: Influences from the Microsystem 
 The first theme that emerged indicates that parental relations are important in relation 
to food intake and engagement in PA. This supports the contention of EST which indicates 
the importance of relationships within the level of the microsystem.  
Sub Theme I: I eat what Mom cooks. When asked who prepared the meals in the 
family, 28 of the 30 participants answered that a parent or guardian was responsible. For 
example, Charlie (normal weight) responded with, “My mom cooks most of the time.” Only 
two negative cases emerged. One was Jordan indicated his 12 and 14 year old sisters prepared 
the meals. The other was Nathan (overweight) who stated, “My dad.  I occasionally make it 
like yesterday I did it and Monday I did it, but he did it today.”  
44 
 
Most did not report going out to eat regularly, unless it was a special occasion. This 
was usually attributed to lack of financial resources. For example, Ellie (obese) stated, 
We go out to eat on special occasions or my mom just got child support so we will go 
out to eat as a family or my mom gets coupons or mom just decided to go out to eat 
for family time. 
Sub Theme II: Big Daddy. When asked with whom they liked to engage in physical 
activity, 24 out of 30 participants mentioned their parents as important. Annie (normal 
weight) said, “I like to ride my bike, and sometimes my dad plays football or soccer with 
me…” When asked how often this happens, she responded, “I ride my bike like every day.  
My dad usually plays football with me like once or twice a week.” Jordan had a similar 
response when stating, “I like to run, and my mom and my dad they play basketball a lot so 
that is probably why I play it a lot.  And I like to hit stuff so that is probably why I play 
softball.” 
Three participants, Ashley, Freddie, and Sarah who were all classified as obese; 
however, stated that they preferred to engage in PA by themselves. Ashley responded, “Um 
mostly myself. I concentrate better when I’m by myself.” She had a BMI of 23.78, putting 
her in the 95
th
 percentile which indicates that she is obese. She self-reported her MVPA in the 
PA diary as 68 minutes over a three day period, which was consistent with the accelerometer 
data that indicated she was active for a mean of 66 minutes per day according to 
accelerometer data.  
Freddie (obese) stated, “Yeah. Well I have Comcast on demand and they have this 
fitness thing so I pick out an exercise I can do like yoga and I do that.” When asked if he 
enjoyed sports, he replied, “I am not into sports so I just do exercise.” Freddie self-reported a 
mean of 78 minutes MVPA, and obtained a mean of 144.32 minutes daily from accelerometer 
data.  
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Finally, Sarah stated, “Sometimes by myself, but my brother doesn’t really play with 
me.  Sometimes he is out there skateboarding or something, so yeah, by myself.” Sarah had a 
BMI of 23.78 which puts her in the 95
th
 percentile for her age group and technically classed
as obese.  
Subtheme III: Negative influences. Occurring in the interviews were also some 
negative influences which could be attributed as barriers to health behaviors such as PA. 
Those specifically mentioned within the sphere of the microsystem pertained to peers and 
family. Out of the 30 participants, 8 mentioned a specific barrier to engaging in PA or eating 
well which stemmed from school, home, or their friends. Annie specifically mentioned her 
brother and friends who are not as outgoing. 
I think people should stop being lazy and start doing stuff and my brother never wants 
to do anything and is lazy, and I think he needs to start doing stuff and other people 
do too.  Every day I am outside and he is on the computer eating chips and candy and 
like my friends always like eat and are just inside and never want to come out and 
play.  Sometimes it is so rare when they come out.” 
Annie is one of the 24 participants who engage in PA with her parents. Annie has a BMI of 
17.9, putting her in the 50th percentile and within the normal weight range for her age. Annie 
self-reported carrying out 68.33 minutes of MVPA each day, however, according to the 
accelerometer data, she engaged in 110.79 minutes each day.  
Jessica mentioned parental influence when discussing snacking between meals. If her 
parents were absent, her behavior changed. When asked, “Do you eat unhealthy snacks?” she 
replied, “Yes.  My mom will be there, and I will ask if I can eat something, and she will say 
yeah or she will be sleeping because sometimes she works night shifts so I just take it 
anyway.” In this case, parental absence served as an influence to carry out behaviors 
classified as unhealthy. Jessica had a BMI of 17.73, placing her in the 50th percentile for her 
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age and in the normal weight category. She had a mean intake of 41.7g of fat each day which 
equates to 20% to EI. Her CHO intake was a mean of 52% to EI which is slightly more than 
the mean for this sample, suggesting a higher proportion of CHO in her diet.  
Ellie also indicated that when her parents are not present, she makes her own 
decisions,  
Well until we go grocery shopping we have been eating a lot of dining out to eat food 
so we have been eating a lot of pizza, and orange juice, and cherry Pepsi, and Sierra 
Mist mostly every day because every day after school since I watch my brother since 
my mom goes to work, we just have our sister and brother time.  
Her response indicates that the responsibility of deciding on food intake falls on Ellie, 
which seems to lead to foods high in fat and sugar. Ellie has a BMI of 31.4, placing her in the 
obese classification for her age. Ellie meets the PA requirements according to both 
accelerometer and PA diaries, therefore her weight status may emanate from dietary intake 
and food choices. 
Theme 2: Values vs. Behaviors 
The second theme that emerged focuses on participants’ attitudes and values towards 
PA and nutrition in terms of their knowledge and the reasons they attribute to engaging in 
certain behaviors. Expectancy value theory suggests that the more value a person places on 
something, the greater the likelihood that they will want to do it. Within this theme, this 
theory was particularly relevant. 
Subtheme I: I am active because it’s fun! This theme was very common among 
participants. When asked why they engaged in PA, the word “fun” was mentioned in 15 out 
of the 30 interviews conducted (50%). Charlie (BMI= 19.4, 75
th
 percentile, healthy weight) 
said, “Yeah it’s fun.” When asked if there were other reasons, he responded, “No it is just 
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really fun.” This was the same for Katie (normal weight), Connor (borderline overweight), 
Amanda (overweight), and Annie (normal weight).  
The concept of fun was expanded on by several other participants, particularly Nathan 
who attributed PA to happiness, “I like PA because it is fun.  Like when I play soccer or 
something it makes me happy and fun because I get to run around and it’s my free time.” 
Nathan had a BMI of 23.8 which classifies him as obese. Thus, the degree of his enjoyment 
might be considered rare considering his weight classification as he attained a mean of 82 
minutes MVPA per day. 
Finally, family bonding was associated with engaging in PA for 5 participants. Ellie 
(obese) explained. “Because it is fun and good exercise, and it is the only time me and my 
brother get to spend together.” Ellie looks after her brother while her mother works, and she 
reports that during this time she gets to play with him. As mentioned before, Ellie is classed 
as obese (CDC, 2000).  
Two negative cases emerged from the interviews. For example, Tabitha, stated, “I 
don’t like doing it.  Not really, only sometimes.” When asked if she engaged in PA outside of 
school, she stated, “I go outside and play with my friends and ride my bike.”  
Subtheme II: Valuing weight loss. Six participants mentioned weight loss during 
interviews. When asked “Why is PA important?” Adeline responded, “Because you can lose 
weight, you can be on a diet to do that, or you can just be active.” Adeline had a BMI of 23.8 
which is just above the 95
th
 percentile, classifying her as obese. She engaged in a mean of
102 minutes MVPA daily according to accelerometer data. Since she was relatively active for 
her age group, other factors may be responsible for her weight status. 
Another participant, Leah, discussed weight as a reason for explaining why she is 
active, “It makes my body feel lighter instead of carrying all that fat.” Leah has a BMI of 
14.75, in the normal weight category, and according to accelerometer data carries out a mean 
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of 51 minutes of daily MVPA. The entry in her PA diary of an average of 86.7 minutes of 
activity per day, however, indicates she overestimated her activity level. Interestingly, 
although Leah’s engagement is below the CDC recommendation (2011), it did not seem to 
negatively impact her weight status; Adeline, however, engaged in much higher levels of PA 
but was classified as obese.  
Subtheme III: Strong kids are healthy kids. In total, 10 out of 30 participants 
mentioned being strong and fit, or a variation of these words, when they were asked why PA 
is important. Joseph (overweight) said, “So we can be healthy and so we can have strong 
bones.” Jordan also mentioned this in her response, “So you can keep your bones active and 
strong, and so you don’t become too lazy and not want to do anything.” This highlights a 
common belief that exercise makes one strong and provides energy. Frequent reference to 
bones not muscles, suggests that participants may lack some understanding of the overall 
purpose of PA.  
Theme 3: The Balancing Act 
The third theme emerged when participants were asked what foods they believe 
constitute a healthy diet. It also addresses the components of lifestyle that participants 
believed to be important.  
Subtheme I: Fruits and Vegetables all day long. When participants were asked 
which foods constitute a healthy diet, 20 out of 30 mentioned fruits and vegetables as the 
most important item they needed to remain healthily. Mandy gave the same response as many 
others, “Mostly fruits and vegetables and healthy foods that don’t have a lot of fat in them.  
And drinks that don’t have a lot of fat in them.” The mention of low fat, however, was not a 
common response, since others provided simpler statements. For example, Joseph stated, 
“Salads, fruit, and that’s all I think” and Michelle said, “Healthy stuff like salad, yogurt, and 
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fruits”. These responses highlight the importance that fruit and vegetables have in the 
participant’s view of a healthy diet. 
Whilst most participants did answer close to, or almost exactly in this way there were 
three who did not talk specifically about vegetables. Jordan spoke less about what to eat and 
more about what not to eat “Not eating a lot of candy, less carbs, not a lot of sugar, and cut 
down on the meats” (Why do you say less carbohydrates?) “Because my Mom says you 
shouldn’t eat them really.” Tying into the first theme, Michelle’s mom has an important 
influence on her opinion.  
Tabitha stated, “Where you only eat healthy food like you can eat some meat at times, 
but when you are trying to get healthy and lose weight.” Again talking about losing weight 
and eating meat implies that weight loss is something Tabitha values. Tabitha has a BMI of 
16.01 which places her under the 85
th
 percentile in the healthy weight category, and she 
consumes 1270 kcal each day which was below the mean for the sample. It is interesting to 
see that weight loss is a theme present among not just overweight and obese participants but 
those who are of healthy weight also.  
Subtheme II: Macro-what? This theme sheds light on participants’ knowledge 
regarding macronutrients. When asked what foods contain carbohydrates, fats, and proteins,  
14 out of 30 participants didn’t know.  Some, however did discuss what they believed were 
foods that were heavy in these macronutrients. 
The first macronutrient asked about was carbohydrates. Jordan was probably the most 
accurate with her estimation, “McDondald’s has a lot of food with a lot of carbs in them like 
their sandwiches and their fries and stuff.” She attributed carbohydrates to foods that are 
commercial and also high in fat, which suggests she has the perception that carbohydrates are 
unhealthy. Nathan addressed some properties of carbohydrates in relation to sweet foods, “– 
Some chips, but not the good kinds.  I only get Oreos if I go to my friend’s house – my mom 
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has never bought me Oreos.” Again this perception of carbohydrates as unhealthy is present 
in the data. Finally Helena (normal weight) talked about carbohydrates by stating, “Yeah 
carbohydrates are fat, and I think it is like fat, because my mom said she is supposed to burn 
calories because she thinks she is fat, but she is not and like yeah I think it means like fat like 
don’t eat too many things that add on to that.”  
The second macronutrient prompted in the interview was fat. In total, 6 participants 
specifically mentioned meat, in particular chicken as something which was high in fat. 
Adeline (obese) said, “Sometimes. Chicken, things that are fried and stuff or baked.” In this 
case she associated chicken with fried chicken. This was the same response for Melissa 
(obese) “Chicken.” (Like fried chicken?) “Yeah.” Whenever chicken was mentioned, the 
clarification for cooking method gave the response that it was fried and no mention was given 
to any other cooking method. Other participants like Connor (overweight) mentioned 
unhealthy foods, “Cookies, donuts, that’s all I can think of”. Connor had a mean fat 
contribution of 55.67% to EI, which is significantly above recommendations.  
Annie spoke about fat as more than just a part of the diet but what it actually can lead 
to, “I am pretty sure fat is when you get fat and it makes you fat and those are all the stuff on 
the back of food products and they say like categories and other stuff”. Annie (normal 
weight) spoke about how fat in the diet can turn in to fat, but doesn’t quite understand what 
foods contain fats.  
Finally, protein prompted the most responses. References to dairy were made by 
Helena, “Proteins are from milk and all dairy and cheese and other stuff.” References to 
beans and pulses were given by Adeline, “Yep. Beans and stuff. Mostly beans – kidney 
beans, lima beans, a lot.” Although Adeline was unable to answer which foods were high in 
carbohydrates and fat, but she indicated she was sure which foods have protein in them.  
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References to meat were given by Nathan (overweight), “I usually eat some spinach, 
and I eat some meat” and Sarah (overweight), “Meat like chicken and ribs.” The other 
participants provided answers similar Connor, “Yeah it’s the good stuff you eat like carrots, 
salad,” who talked specifically about vegetables.  Overall, participants showed confusion 
about which foods contain macronutrients.  
Subtheme III: Which is more important? One of the final questions addressed 
whether participants thought that in order to lead a healthy lifestyle eating a balanced diet or 
carrying out regular PA was more important. In total, 12 out of 30 participants said that they 
feel both PA and nutrition are important to be healthy. For example, Connor (overweight) 
said, “Well both are really important so I would say both.  Physical activity makes you sweat 
and you’ll lose fat and when you have a healthy diet you’ll be able to lose a lot more weight 
than you do sweating”. Jamie (normal weight) stated, “I would do all because I don’t want to 
be like big because I want to be healthy and I don’t want my body to go to my stomach where 
I eat a lot of candy.  But sometimes I eat candy.” Finally Michelle (overweight) provided 
similar responses to her peers by stating, “Exercise is helping you lose weight and then eating 
right gives you nutrition and everything so you can get stronger and everything.”  
Subtheme IV: Guilty Pleasures. This subtheme emerged after asking participants 
what their favorite foods were, and what kinds of things they do that they perceive as 
“unhealthy”. Many stated they had commonly occurring unhealthy eating habits. Caroline 
(normal weight) responded, “Eating junk food yeah.” (Prompt to ask what kinds of junk food 
she eats). “Cookies, brownies, candy, all sorts of things.” Again this theme was common with 
most other participants (16 out of 30), and most common in those who are overweight. 
Freddie (obese) spoke about his daily habits, “Eat hot Cheetos a lot. I eat them almost every 
day.” From this it appears apparent that participants know what kinds of things they do which 
are unhealthy, and are somewhat aware of things they perhaps should limit.  
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Two negative cases arose from this question in the form of answers which do not 
comply with unhealthy eating behaviors. One of which was from Ashley (obese) who said, 
“Chips, chicken, bread, I’m not used to unhealthy things.” Considering her weight status and 
her activity level (68 minutes MVPA) which just meets the minimum recommendation it 
appears that there may be discrepancy between perceptions of EI and actual behavior. The 
second negative case was from Adeline (obese) who didn’t seem to know of any unhealthy 
behaviors she engaged in, “I would say I have no clue. Cheesecake? I don’t know.  
Cheesecake is really good.” Little mention was given to guilty pleasures such as TV watching 
or playing computer games. 
Subtheme V: I eat a lot of vegetables. The final subtheme describes what most 
participants spoke about when asked about the healthy behaviors they engage in each day. 
Considering that when asked what they thought was part of a healthy diet and lifestyle the 
most common answer was fruits and vegetables, it is not surprising that most participants had 
similar responses. Katrina (normal weight) was one of the 19 participants to mention fruits or 
vegetables in her response by saying, “Eat vegetables, do exercises, brush teeth.” This 
response was in conjunction with other aspects of healthy lifestyle, which was also common 
among the group. A few other participants gave similar responses, but others talked more 
about physical activity. Although Danny (obese) did not mention eating habits, he did address 
physical activity, “I go to the swimming pool and go to the park and like play football and 
ride bikes and that’s pretty much it.” This response was similar for 5 other participants who 
did not mention food intake and referred only to PA.  
Summary 
Overall, it appeared that the sample of students did meet recommendations for PA, EI, 
CHO, PRO, and FAT, showing an overall balanced diet. Weight status revealed a somewhat 
normal distribution relative to a bell curve, yet there were more overweight and obese 
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participants than what the CDC (2000) growth charts suggest as 85
th
 and 95
th
 percentiles. In 
addition WHTR was within the recommended cut-off point thus negating the need to 
investigate the effect of this on other variables than BMI. BMI does seem to be linked with 
FAT (g) consumption and overall EI, in addition to sedentary time, which suggests that there 
is a need to examine these variables in more depth. In terms of interview data, several themes 
pertained to the theoretical constructs described in Chapter 2 which helped to contextualize 
the responses given by students. 
54 
 
CHAPTER 5: DISCUSSION 
The aims of this study were to assess fifth grade children’s lifestyles using both a 
qualitative and quantitative approach to data collection. The main findings from this study 
indicate: 
 Mean Energy Intake (EI) was below the guidelines set by the USDA (2010), 
and below the findings of the NHANES (USDA, 2010) study. All participants’ 
mean carbohydrate, protein and fat fell within the guidelines for breakdown of 
macronutrients set by USDA, and were similar to findings from NHANES.  
 Weak, negative and insignificant correlations were seen between MVPA and 
EI, carbohydrate, protein, and fat in males. Contrastingly all of these 
correlations were positive and insignificant in females. EI was positively 
correlated with average sedentary bout in both genders 
 Significant positive correlations were found between BMI and WHTR, EI and 
absolute fat intake in both genders along with a significant linear regression, 
yet for percentage fat there was a weak negative correlation.  
 Participants are influenced greatly by their parents, peers and the school 
environment, attributing food and PA choices to these roles within the 
microsystem. On a general scale these influences were positive, however some 
discouraging influences were found. 
 Participants attribute a healthy diet to eating lots of fruits and vegetables, 
while an unhealthy lifestyle in general is mostly attributed to eating foods high 
in fat and sugar such as candy and fried foods. There is little mention of 
balance or moderation in the data. 
 Weight loss is valued among participants regardless of weight status which 
indicates children are starting to think about their weight at a young age 
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Meeting Recommendations 
One of the aims of this study was to undertake a cross-sectional analysis of NI and PA 
habits over a three-day period. It was found that participants generally met recommendations, 
however due to large standard deviations; there is large variability within this small sample.  
Energy Intake (EI) 
Mean EI (boys=1405.66±314.67, females=1381.02±273.24), was significantly below 
that of the findings from NHANES (USDA, 2012) and the recommendations given by the 
USDA (2010) for EI. According to Table 2, which shows the guidelines for EI according to 
children’s activity levels (ages 4-18), mean EI for both genders corresponds with guidelines 
for those who are sedentary. Therefore, if it is to be assumed that participants consume food 
in accordance with their activity level, they meet recommendations.  
Macronutrients 
Findings for macronutrients meet recommendations set by the USDA (2010) and are 
similar to the findings from the most recent NHANES study (USDA, 2012) for dietary 
composition which means the sample is similar to the national average. For both genders 
carbohydrate was at the lower boundary for contribution to EI, contributing nearly 10% less 
than the NHANES cohort. Percentage from fat to EI however shows that both genders meet 
recommendations. Intake is also higher than findings from the NHANES study (USDA, 
2012), suggesting this is higher than the national average. This higher contribution to EI from 
fat as well as decrease in reliance on CHO reflects findings from a recent study with Chinese 
children and adolescents (Cui & Dibley, 2012). The authors investigated the trends in dietary 
intake over the past two decades and a noticeable shift in dietary composition to a diet high in 
fat, relying less on carbohydrates. With this study, the limitations of food diaries, particularly 
over a 3 day period must be acknowledged due to the potential of social desirability, 
underreporting, or forgetfulness. It is also important to note that participants’ mean EI was 
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well below recommendations, which does suggest that they did not record everything they 
consumed or did not understand measurements of food products. There are some scholars 
who, upon measuring EI and weight status in children, did not find differences between 
“normal weight” and “overweight/obese” participants. Lack of significance may have been 
due to underreporting of food intake in overweight and obese children (Bandini et al., 1990; 
Maffeis et al., 1996).  
Physical Activity (PA) 
Participants generally met PA recommendations (CDC, 2011) according to both mean 
self-report and mean accelerometer data. This aligns with findings for 6-11 year old males 
and females from the NHANES sample (Troiano et al., 2007) who met and exceeded 
recommendations. It must be noted that these data are from six years ago and may not 
represent present status, as more recent findings in literature with the same age group show a 
much lower level of PA (Dencker et al., 2013). Dencker et al. (2013) used a similar protocol 
in which accelerometers were worn over 3 days and MVPA calculated using a specific cut 
point. This cut-point was different to the cut point in this study (Freedson, Pober & Janz, 
2005), and as discussed by Kim, Beets and Welk (2012) in a systematic review, there is not a 
specific recommended cut-point to be used for children. The cut point for moderate and 
vigorous PA proposed by Freedson et al. (2005) is lower than the cut point proposed by 
Evenson and colleagues (2008). Since these two cut points are the most widely used in PA 
research in children, it poses a problem when generalizing results (Baquet, Stratton, Van 
Pragh & Berthoin, 2007). Kim et al. (2012) stress that additional independent validation 
studies are needed to test the accuracy of MVPA cut-points in an effort to achieve consensus 
on the “right” MVPA cut-points.  
Despite the fact that 73% of the fifth grade students for this study met 
recommendations (CDC, 2011), there were 27% of students who did not. Taking in to 
consideration that the cut point used in accelerometry may produce more false positive 
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information than other cut points (Kim et al. 2012), it is still a concern to address children’s 
PA levels. Telford and colleagues (2013) examined longitudinally the PA patterns of children 
aged eight to 12, using pedometers and accelerometers. It was found that males and females 
at the same grade level (5
th
 grade) obtained merely 43 minutes and 31 minutes MVPA 
respectively. Tracked in to sixth grade, this number maintained the same in males but 
dropped for females (30 minutes), suggesting that this period is critical for development of 
PA patterns (Telford et al., 2013). The participants were tracked previously, and it was found 
that PA had started to decrease from age eight onward, which shows that childhood and 
adolescence mark significant changes in health behavior, specifically PA. This may be due to 
many factors; seeing as these children are influenced heavily by their parents it is important 
to understand this mediating effect closely (Bradley, McRitchie, Houts, Nader & O’Brien, 
2011). Thus, PA patterns need to be monitored carefully, as physical inactivity can cause 
multiple health complications such as obesity and cardiovascular-related diseases (Luke et 
al., 2011; Cumming & Riddoch, 2008: Ernst & Obarzanek, 1994).  
Relationships between PA and NI 
Another aim of the study was to assess correlation and regression between nutritional 
variables and MVPA, in order to discern whether those who are physically active do indeed 
meet recommendations for NI composition. As mentioned, the relationships were mainly 
insignificant; however, the contrast between genders is something to be acknowledged. 
Concerning the correlation data with MVPA, weak negative correlations for EI, carbohydrate, 
protein and fat were observed for males. None of the correlations were significant; therefore a 
positive relationship may not be conclusive. These findings contrast those of Jago et al. 
(2004) who reported a significant (p<.05) negative relationship between fat contribution (%) 
and PA. Use of 24 hour recalls and accelerometers may have attributed to the differentiation 
in results, however use of percentage contribution to EI aligns with this study. Certain studies 
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have found no significant difference for EI and PA between genders (Ottevaere et al., 2011) 
although indicate that more active adolescents have a greater contribution from carbohydrate 
(%) to overall EI. Ottevare et al. (2011) also acknowledged that misreporting is a common 
problem in assessing dietary habits and PA in adolescents, which may help to explain the 
findings observed for females. 
 In contrast, for females the directionality of the relationships was opposite. This 
implies that for females a more active lifestyle is associated with higher EI (Irwin, Ainsworth 
& Conway, 2001), and a greater contribution to diet from carbohydrates protein, and fat, 
meeting recommendations (USDA, 2010) and showing similar findings to previous studies 
(Deheeger et al., 1997; Jago et al., 2004; Ottevaere et al., 2011). These results were not 
significant and should be treated with caution. Linear regression results align with these 
correlations, suggesting little linearity and thus a cause-and-effect relationship cannot be 
determined. These results reflect findings in an Australian study which did not show 
significant associations between macronutrient percentage to BMI nor WC, but only with EI 
and BMI (Elliot et al., 2011). 
Researchers posit that, due to the underreporting of foods, the relationships between 
the contribution of macronutrients to EI and adiposity is not clear with children. This study 
applied the Goldberg cut off of below 500 or above 5000 calories (Kcal; Goldberg et al., 
1991); therefore, those with an “implausible” energy intake were excluded from the analysis, 
allowing for a more reliable way to control self-reported EI. These results imply that the lack 
of association between BMI and WC with intake of macronutrients was not the consequence 
of underreporting of foods, and that total EI may be more influential than the relative 
contribution of macronutrients to the diet (Elliot et al., 2011). 
Weight Status and Lifestyle Factors 
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Through assessing BMI in this sample it was possible to determine whether those who 
had a higher EI also had a higher weight classification. With correlation and regression there 
was a linear relationship between BMI and EI, sedentary time and absolute fat (g) consumed. 
Linear regression enables the researcher to determine that these variables are directly related, 
and BMI increase is an outcome of increased EI, sedentary time, and fat consumption. It 
needs to be noted that % fat to EI did not have the same relationship; therefore absolute fat 
may be within increased EI instead. These findings are similar to that of other researchers (De 
Bourdeaudhuij et al., 2012; Elliot et al., 2011), in that sedentary behavior is linked to BMI. 
De Boudeaudhuij and colleagues (2012) also found that high MVPA was significantly 
associated with lower BMI, which somewhat contrasts findings for males as there was a 
positive correlation. With males, however, a weak negative correlation between MVPA and 
BMI does follow the pattern in the study in question, reinforcing the health benefits of regular 
PA. Several reasons may explain this discrepancy among females such as type of PA, 
variation in diet composition or body composition (Deheeger et al., 2012) or even dieting 
(Ballard- Barbash, Graubard, Krebs-Smith, Schatzkin & Thompson, 1996) all of which are 
beyond the scope of this study. In addition the small sample size in males (10) and females 
(20) may explain this phenomenon, as small sample sizes rarely yield significant findings 
(Lemons, 2009).  
The relationship between sedentary behavior and BMI has been longitudinally 
assessed in a study by De Boudeaudhruij et al. (2012) in a cross-sectional study by following 
10-year old children. Findings stress the need to decrease sedentary behavior, however 
MVPA and sedentary time are rather independent behaviors which can co-exist in the daily 
lives of individuals; people may compensate for being highly sedentary at times with being 
highly active. It must be noted that high levels of accelerometer-derived sedentary time and 
moderate-to-vigorous PA can co-exist in 10- to 12-year-old children (De Boudeaudhruij et 
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al., 2012). The results from this article suggest that while participants met PA 
recommendations, strong positive linear relationships between sedentary time and BMI may 
indicate the need for suitable interventions in youth (Wadell et al., 2011).  
Knowledge and Attitudes towards Lifestyle 
All participants’ main influences regarding food intake originated from the 
microsystem in terms of an ecological systems theory perspective, meaning their food was 
prepared for them by their mother, father, sibling or grandparent. Within this age group 
having family meal times and regular structure are significant influencers of child and 
adolescent health (Hammons & Fiese, 2011), specifically for the purpose of obesity 
prevention as frequency and quality of meal times with family can have significant effects on 
BMI (Fiese, Hammons & Grigsby, 2012). As well as mealtimes in the evening, a large 
number of participants also carry out most of their PA with their parents or sibling(s), which 
indicates the scope of the influences from the microsystem at this age group (Bronfenbrenner, 
1992). Further, it is suggested that family functioning may be protective for adolescent 
weight and weight-related health behaviors across all race/ethnicities by mediating PA and NI 
habits alike (Berge et al., 2013). Despite these positive influences there are also debilitating 
factors that were reported such as parents working late and leaving responsibility to the 
children in the family, or siblings who are not as outgoing as the participant in which case 
friends become more of an influencing factor. It seems apparent that while the microsystem is 
an area to target for suitable interventions, sources of influence vary greatly; making it 
difficult to identify a best fit.  
The second theme addresses the potential of the expectancy-value theory to identify 
potential reasons for health behaviors, such as healthy eating and PA. In terms of PA, most 
children said the main reasons they carry out regular PA is because it is fun, and they are able 
to spend time with their friends and family. Interestingly, participants who did not provide 
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this answer and instead referred to weight loss as a reason for PA were mostly overweight or 
obese. Weight loss behaviors at this age have been found prevalent particularly among 
females (Chung et al., 2013), yet it seems that it is not only those who perceive themselves as 
overweight who report practicing weight control behaviors. Participants who reported 
themselves as “normal” weight also reported such behaviors as engaging in adequate levels 
of PA and trying to eat better in order to lose weight. Participants in the current study who 
reported that the importance of exercise to lose weight were predominantly overweight or 
obese (according to BMI) but there were also some who were “normal” and borderline 
underweight who provided similar responses. Chung et al. (2013) used surveys instead of 
interviews as a means of data collection due to a large sample size, which may have altered 
the perceptions of participants. Questions regarding weight status and perceptions of such are 
a potential thought for future research with this age group as it seems some children and 
adolescents are capable of realizing their own weight status (Chung et al., 2013) and change 
perceptions of slimming in order to achieve desired weight (Hjelkrem, Lien & Wandel, 
2012).  
Finally, one of the most significant findings in this study was the variability of 
nutrition knowledge in relation to eating patterns among participants, as significant numbers 
of participants thought fruits and vegetables are the only components of a healthy diet, and 
reported that these were the healthy behaviors they practice. Macronutrient knowledge or 
knowledge of other food groups was generally absent in a healthy diet despite generally 
meeting guidelines for composition, which agrees with other research in this area from the 
United States (Pirouznia, 2001), United Kingdom (NOO, 2011), Mexico (Escalante-Guerrero, 
De la Roca-Chiapas & Macias-Cervantes, 2012) and South Africa (Oldewage-Theron & 
Egal, 2010) with the same age demographic. In terms of the unhealthy behaviors, the 
majority of participants said that their unhealthy habits were food related, such as eating 
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candy, fried foods and not many vegetables. In addition, when speaking of foods which are 
high in fat, chicken was a popular answer, and when asked for clarification, frying was the 
only cooking method participants mentioned. It appears there is a large and significant 
association between consumption of fried food such as fried chicken and socio-economic 
status, and this combined effect on BMI and weight status in adults (Wang, Evenson, 
Vaughn, Rodgers & Troiano, 2007) however there are less data for children. Despite this it is 
well established that maternal knowledge does impact the knowledge of children and, in turn, 
their dietary habits (Williams et al., 2012).  
Limitations 
Although this study followed protocol in regards to data collection, it is not without 
limitations. First, it must be noted that in terms of quantitative research, the sample size 
(n=30) is somewhat low which makes statistical power difficult to obtain as well as 
significant findings (p<.05). With this in mind, even when significant findings are present, 
they must be treated with caution; yet linear regression does contribute to the results when 
drawing conclusions from the data. 
Second, the participants were from one school which may limit the generalization of 
findings to this age group across the nation. The school was of very mixed ethnicity with a 
large proportion of students from ethnic minorities; however it was not an aim of this study to 
decipher differences in lifestyle behaviors and attitudes between participants of various ethnic 
minorities.  
Third, although use of accelerometers and PA diaries are a strong and valid 
collaboration to measure PA, the measures used to assess NI are not as valid or accurate. 
While food diaries are a substitute for a lack of “gold standard” of assessment of dietary 
intake (Serdula et al., 2001), food frequency questionnaires (FFQ) could have been used as a 
replacement or addition to food diaries (Fumagalli et al., 2008; Willet, 1998). Methodological 
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challenges arise, however when attempting to analyze data as there is high external validity 
between the two measures. In future research it may be useful to utilize both in conjunction in 
order to obtain a more accurate picture of NI, even though this research involves working 
with children. 
Conclusions and Future Directions 
Taking both the qualitative and quantitative data in to consideration, plus the fact that 
food intake may have been underreported (Goldberg et al., 1991), there seems to be valid 
rationale for interventions to take place. Several interventions have targeted knowledge, as 
according to the expectancy-value theory it is our knowledge and beliefs which place 
important influence on our behavior (Eccles & Wigfield, 1995). One intervention was aimed 
at children in fourth grade and mediated health behaviors by increasing nutritional and PA 
knowledge (Cason and Logan, 2006), impacting behavior such that from baseline to post-
intervention significant improvements in NI and PA were observed compared to a control 
group. Using knowledge to initiate behavior change has also been implemented at the fifth 
grade level by focusing on both NI and PA improvement through a year-long education 
intervention (DelCampo et al., 2011). Specific improvements in NI included increased fruit 
and vegetable intake and increase in minutes engaged in daily MVPA (DelCampo, et al., 
2011). Both interventions were based within the school environment, as it is believed that this 
setting holds potential for increasing a child’s knowledge (Haskins, Paxson & Donahue, 
2006; Lanigan & Power, 2008).  
Finally, it should be acknowledged that working in the school environment has 
challenges. School schedules can change which means any intervention has to be designed 
with flexibility and with the possibility that education sessions may need to be cancelled at 
times. Despite challenges, through carefully utilizing theoretical constructs to associate data 
to a well-established evidence base, it is possible to see areas where interventions can 
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function. With the implementation of successful lifestyle interventions along with increased 
mixed methods studies, it is hoped that the ambiguity of lifestyle behaviors, knowledge and 
attitudes among children and adolescents will be reduced. 
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Appendix A: Consent Form and Assent Form 
Title of project:  Multi-dimensional assessment of pre-adolescent lifestyle 
Name of Researcher: Gabriella McLoughlin 
Responsible Principal Investigator: Dr. Kim C Graber 
This research aims to look at the nutritional intake and physical activity patterns of school children, 
and to see if there is a link between these two factors. This will help the school to meet the needs of 
their students, as they will have a better idea of how a healthy lifestyle can be integrated in to school 
life. In addition data regarding weight and height will determine your child’s body mass index (BMI) 
which will give the researcher more information regarding school students’ health. Interview data will 
give the researcher a more detailed picture in order to see where children and adolescents obtain their 
knowledge about activity and eating behaviours.  
To achieve these outcomes we will need to collect the following data from your child. This will be 
undertaken by the principle investigator and the researcher at the University of Illinois. It is important 
to note that participation or lack of participation will not impact the child’s standing with the school or 
teacher. 
Your child will be asked to complete the following: 
 Food Diary 
 Physical Activity Diary 
The details of these were provided in the information letter, and will be also given in the ascent form 
to your child.  
In addition we would like to collect the following data from your child: 
 Age 
 School grade 
 Ethnicity  
 
If you have any questions about your rights as a participant in this study or any concerns or 
complaints, please contact the University of Illinois Institutional Review Board at 217-333-2670 
(collect calls will be accepted if you identify yourself as a research participant) or via email 
at irb@illinois.edu. 
 
Project investigators: Gabriella McLoughlin and Kim Graber 
Contact information: 
 
Gabriella McLoughlin: Masters degree candidate 
Gmcloug2@illinois.edu 
Phone: 732 397-4905 
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Kim C Graber: Professor and Associate Head for Undergraduate Studies 
kgraber@illinois.edu 
Phone: (217) 333-2697 (office) 
(217) 244-7322 (fax) 
 
This section is to be completed by the parent/guardian 
 
1. I confirm that I have read and understood the information data sheet dated (month) 2013 
for the above research and have had the opportunity to ask questions.       Yes/No (delete 
where appropriate) 
2. I understand that my child’s participation is voluntary and that he/she is free to withdraw 
at any time, without giving any reason Yes/No 
3. I agree that my child can take part in the above research and understand that any report 
produced for the school will contain generalised results and will not identify any 
individual           Yes/No 
4. I agree the school may release the following information about my child: date of birth and 
ethnicity. 
5. I agree that a trained student can use the information collected for their graduate research 
project. 
 
_____________________ 
Name of Participant 
           _____________________           _______________       _________ 
Name of Parent                            Signature                     Date 
 
Gabriella Mcloughlin                     ______________         _________  
Researcher                                  Signature                      Date 
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Assent Form 
Title of project:  Multi-dimensional assessment of pre-adolescent lifestyle 
Name of researcher: Gabriella McLoughlin 
This research aims to look at the food intake and physical activity patterns of school children, and 
to see if there is a link between these two factors. This will help the school to teach you how to 
make lifestyle choices, as they will have a better idea of how a healthy lifestyle can be integrated 
in to school life. Also data about weight and height will determine your body mass index (BMI) in 
order to get a more accurate picture of you as a person. You will also be asked to take part in an 
interview with the researcher so that you can talk about your day-to-day activities, food habits and 
attitudes about food and exercise. 
To help us with our project we would like to collect information about you at school and at home. 
The following information will be gathered: 
 The type of physical activity that you do and when you do it 
 The types of foods that you eat 
 Your weight, height and waist circumference 
 Age and grade 
 Your ethnicity  
  
It is important to note that participation or lack of participation will not impact the your standing 
with the school or teacher. It is your choice entirely to take part. 
This section is to be completed by the student 
1. I confirm that I have read and understood the information sheet dated (month) 2013 for 
the above research and have had the opportunity to ask questions. Yes/No (delete where 
appropriate) 
2. I understand that my participation is voluntary and that I am free to withdraw at any time, 
without giving any reason                    Yes/No 
3. I agree that I want to take part in the above research              Yes/No 
4. I agree the school may release the following information about me: date of birth and 
ethnicity. 
5. I agree that a trained student can use the information collected for their research project. 
__________________  
Name of participant 
________________               ________________        ______________ 
Name of Parent                     Signature                         Date 
Gabriella Mcloughlin              _________________        ______________ 
Researcher                            Signature                          Date 
91 
 
Appendix B: Food and Fluid Diary  
 
 
 
Food and Fluid Diary 
 
 
NAME: ……………………………….. 
 
AGE: ………………………………..  
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INSTRUCTIONS 
 
KEEPING A RECORD OF WHAT YOU NORMALLY EAT AND DRINK 
ENABLES US TO CALCULATE NUTRITIONAL INTAKES. 
 
Please; 
 
*  RECORD EVERYTHING YOU EAT AND DRINK OVER A THREE DAY 
PERIOD 
 
*  DO NOT CHANGE WHAT YOU NORMALLY EAT AND DRINK 
 
*  RECORD THE TIME WHEN YOU EAT AND DRINK 
 
*  RECORD ALL FOOD AND DRINK AS SOON AS POSSIBLE AFTER IT IS 
CONSUMED 
 
*  KEEP THE DIET DIARY CLOSE TO YOU SO YOU DON’T HAVE TO RELY 
ON MEMORY 
 
*  LIST THE FOODS IN THE ORDER THAT THEY ARE EATEN.   
 
*  NOBODY IS GOING TO JUDGE WHAT YOU EAT, SO BE HONEST.  DO 
NOT LEAVE OUT ANY SWEETS OR SNACKS  
 
*  IT IS IMPORTANT TO RECORD ANY SUPPLEMENTS TAKEN i.e.: 
VITAMINS OR MINERAL etc  
 
    INCLUDE AS MUCH DETAIL AS POSSIBLE ABOUT WHAT YOU EAT 
AND DRINK 
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IT IS ESSENTIAL TO INCLUDE THE AMOUNTS/PORTION SIZE OF FOOD 
ACTUALLY EATEN.  THIS CAN BE ACHIEVED BY USING HOUSEHOLD 
MEASURES. 
  
 i.e.: TEASPOON / DESSERT SPOON / TABLESPOON / ICE-CREAM SCOOP 
   SMALL / MEDIUM / LARGE  PORTIONS / GLASS 
  ¼, ½, 1 CUP 
  THIN / THICK SPREADING 
 
*  IF YOU CANNOT MAKE A GOOD ESTIMATE OF A FOOD WEIGHT, 
DESCRIBE THE FOOD SIZE AS ACCURATELY AS POSSIBLE i.e.: 2 x LOW 
FAT PORK SAUSAGES 1 INCH DIAMETER, 3 INCHES LONG, RATHER 
THAN GUESSING THE WEIGHT 
 
*  IF CONSUMING PRE-PACKAGED FOODS i.e. PACKET OF CRISPS, IF AT 
ALL POSSIBLE, TRY TO LOOK AT THE PACKET AND RECORD THE 
ACTUAL WEIGHT 
 
*  RECORD ANYTHING ADDED TO DRINKS e.g. SUGAR, MILK etc 
 
*  SPECIFY THE TYPE OF FOOD 
 i.e. BREAD:   SMALL / MEDIUM / LARGE LOAF 
        THIN / MEDIUM / THICK SLICE 
    WHITE / BROWN / WHOLE GRAIN 
  MILK: SKIM / 1% / FULL-FAT   
*  IF KNOWN INCLUDE THE BRAND NAME i.e. HONEY NUT CHEERIOS, 
TROPICANA FRESH UNSWEETENED ORANGE JUICE, HERSHEYS KISSES 
*   SPECIFY THE COOKING METHOD 
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 IT IS IMPORTANT TO RECORD THE COOKING METHOD AS THIS MAKES 
A DIFFERENCE TO THE OVERALL ENERGY CONTENT OF THE DIET (you 
may need to ask your parents or carers) 
  
 i.e. RAW / BOILED / POACHED / SMOKED / GRILLED / SHALLOW FRIED / 
DEEP-FRIED / BRAISED / ROASTED / BROILED 
 
*  TRY TO INCLUDE RECIPES FOR HOMEMADE DISHES IF AT ALL 
POSSIBLE (you may need to ask your parents or carers) 
 
*  IF YOU DON’T EAT EVERYTHING ON YOUR PLATE THEN JUST RECORD 
HOW MUCH YOU DID EAT I.e. ½ OR  ¼ etc 
 
*  WRITE DOWN ANYTHING YOU DO NOT EAT e.g. BAKED POTATO (NOT 
SKIN), CHICKEN (NOT SKIN) 
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FOOD RECORD CHART (EXAMPLE) 
 
DAY:  …………………………….      DATE:   ………………………………... 
 
TIME 
DESCRIPTION OF FOOD OR FLUID 
WEIGHT OR 
HOUSEHOLD 
MEASURE 
COOKING 
METHOD 
Breakfast 
   
6:00 am Tropicana unsweetened fresh orange juice 12 fl oz  
 Honey nut cheerios 1 x med bowl  
 Sugar 2 x tsp  
 1%  milk (pasteurised)  1 x sm glass  
9:30 am Bacon 3 x slices Broiled 
 Scrambled egg med portion Fried  
 Large, medium sliced whole wheat toast 2 x slices Toasted 
 Thin spreading butter 1 x tbsp  
 Coffee x 1 cup  
 1% milk (pasteurised) 1 x tbsp  
 
   
Lunch  Turkey  sandwich containing: 
x 1  
1pm 
Large, medium sliced white bread 2 x slices  
 
Sliced turkey 1 x matchbox size  
 
Hellman’s Mayonnaise  1 x tsp  
 
Chobani  (reduced fat) peach/mango yoghurt 1 x 8 oz pot  
2:30 pm 
Banana  1 x med Raw 
 
Fresh lemonade 1 x 16oz  
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4 pm 
Doritos cool ranch 1 x 30g pack  
 
Kit-Kat (4 bar) x 1  
 
Chocolate milk 1 cup  
 
2%  milk 1 x tbsp  
Dinner 
   
6pm 
Chicken pot pie (individual, round with puff 
pastry top) 
x 1 (6" x 6") Baked  
 
Baked potato 1 x large Baked 
 
Butter 1 x tbsp  
 
Carrots med portion Boiled 
 
Broccoli med portion Boiled 
 
Blueberry pie  med portion Chilled 
 
Ben and Jerry’s cookie dough ice cream 6 oz  
7:00 pm 
Chocolate milk x 1 cup  
 
Red delicious apple 1x medium  
 
   
Supper 
   
9:00pm 
Cheese it’s  x 10  
 
SUPPLEMENTS TAKEN (EXAMPLE) 
 
TIME TAKEN 
DESCRIPTION AMOUNT 
8:30 am Multivitamin   1 40mg tablet 
9:00 am Calcium 1 x 500mg tablet 
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FOOD RECORD: DAY 1 
 
DAY:  …………………………….  DATE:   ………………………………... 
 
TIME 
DESCRIPTION OF FOOD OR FLUID 
WEIGHT OR HOUSEHOLD 
MEASURE 
COOKING 
METHOD 
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SUPPLEMENTS TAKEN 
 
TIME TAKEN 
DESCRIPTION AMOUNT 
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FOOD RECORD: DAY 2 
 
DAY:  …………………………….  DATE:   ………………………………... 
 
TIME 
DESCRIPTION OF FOOD OR FLUID 
WEIGHT OR HOUSEHOLD 
MEASURE 
COOKING 
METHOD 
    
    
    
    
    
    
    
    
    
    
    
    
    
    
100 
 
    
    
    
    
    
    
    
    
 
SUPPLEMENTS TAKEN 
 
TIME TAKEN 
DESCRIPTION AMOUNT 
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FOOD RECORD: DAY 3 
 
 
DAY:  …………………………….  DATE:   ………………………………... 
 
TIME 
DESCRIPTION OF FOOD OR FLUID 
WEIGHT OR HOUSEHOLD 
MEASURE 
COOKING 
METHOD 
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SUPPLEMENTS TAKEN 
 
TIME TAKEN 
DESCRIPTION AMOUNT 
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Appendix C: Physical Activity Diary 
Physical Activity and Travel 
Diary 
 
 
 
Hints and tips on filling your diary in: 
 
1. How many MINUTES of Exercise do you REMEMBER doing? 
“Exercise is where you move around, maybe getting a bit out of puff, 
hot or sweaty. If you can’t remember doing any exercise, or you did 
none, put a ‘0’ inside the shape.” 
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2.  If you can remember doing some exercise think about how much you 
actually did.  
 How long did it take you to get changed?  
 Did you stop for a break? 
 Did you stop and have a drink? 
 Did you stand still and listen to instructions? 
 
3. Remember exercise includes activities that get you a bit out of puff or 
hot and sweaty, they can include:  
 walking,  
 playing in recess,  
 cycling,  
 household chores 
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The exercise here is 
for  _________day 
Put your answers INSIDE the shapes Code 
Exercise before 
school (NOT 
clubs) 
Walking or 
cycling to and 
from my school 
Exercise during 
my school day 
Exercise in 
before or after 
school clubs or 
events 
Exercising 
away from 
school 
mins mins mins mins mins 
 
Time of day Type of physical 
activity 
Length of time 
physical 
activity carried 
out 
How hard was 
it? (easy, okay, 
pretty hard, 
very hard) 
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Appendix D: Accelerometer Log and Instructions 
This is where you write down the time you put the accelerometer on in the morning and the 
time you take it off at night before bed, also at any point in between for activities or 
bathing/showers. 
Please wear the accelerometer at all times on your right hip, like on the image below: 
 
Day Time first worn 
(AM) 
Did you take it off 
before bed for 
swimming/shower? 
Time taken off 
and put back on 
(if applicable) 
Time taken off 
for bed (PM) 
     
     
     
 
KEEP THIS FORM AT HOME!! SO YOU CAN FILL IT IN WHEN YOU WAKE UP AND 
BEFORE YOU GO TO SLEEP 
 Around the waist, just over the right 
hip 
 Place with the black button facing up 
 Make sure the strap is tight enough so 
that only three fingers can fit through 
underneath 
 Adjustable strap for easy wear 
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Appendix E: Instructions for Parents and Guardians 
Study start date:  
End date:  
Dear parents and guardians, 
We value your child’s participation in this study and appreciate that you are willing to 
encourage them to remember to keep recording their data over the next three days. In order 
for your child to receive their gift at the end of data collection (water bottle, shirt, or sports 
bag) they need to make sure everything is completed over this three day period. 
These are the things your child needs to regularly: 
1) Physical activity and travel diary (before, during and after school) 
2) Food and fluid diary (before, during and after school) 
3) Accelerometer log (at the beginning and the end of their day) 
4) Wearing the accelerometer (all day except for swimming, showering and bed times) 
All diaries and logs need to start tomorrow morning at breakfast. Your children need to bring 
their food and physical activity diaries with them, as well as wear their accelerometer all 
through the school day. Instructions will be provided for everything your child is given, but it 
is extremely important that all documents are completed in as much detail as possible. It is 
important for you to know that your child will not be mentioned in any of the research 
publication which comes from this study, and all data is completely anonymous.  
On Thursday September 12
th
, informal interviews will be conducted as well as weight and 
height measurements. Your child does not need to prepare in any way for this interview as it 
is more of a conversation. On Friday September 13
th
 all forms and the accelerometers will be 
collected, and upon completion of everything in full the following Monday (September 16
th
) 
your child will receive their free gift for completing the study. 
We thank you for helping your child successfully take part in this research study. If you have 
any questions regarding the study please do not hesitate to contact me (Gabriella 
McLoughlin) at gmcloug2@illinois.edu, or the principal research investigator (Dr. Kim 
Graber) at kgraber@illinois.edu. 
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Appendix F: Interview Questions 
 
 What are your favorite foods? 
 What do you normally eat at mealtimes? What about snack times? 
 Who prepares your meals? 
 How many times per week do you eat meals at restaurants or at fast food places? 
 Who do you eat dinner at home with? Family (guardians) or with someone else/by 
yourself? 
 What is a healthy diet? 
 What foods can you think of which are high in carbohydrate, fat and protein? 
 Why is it important to do physical activity? 
 What types of physical activity do you take part in? 
 Where do you do physical activity and who with? 
 Why do you participate in physical activity? 
 What do you think is more important: regular physical activity or a healthy diet? 
Why? 
 In what ways do you think you are healthy? Or unhealthy? 
 What are the healthy behaviors you engage in? And the unhealthy? 
 
